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SUMMARY 


This  planning  manual  is  one  of  three  documents  prepared  by  Stanford 
Research  Institute  under  contract  to  the  Illinois  Commerce  Commission 
(ICC).  This  study  was  financially  aided  by  Grant  #1717  from  the  Illinois 
Law  Enforcement  Commission.  It  provides  the  basic  information  and  guidance 
needed  by  local  governments  and  agencies  in  their  planning  for  the 
implementation  of  the  emergency  number,  911  (Nine-One-One),  communications 
systems.  These  systems  provide  a  major  benefit  to  citizens  by  assuring 
them  instant  contact  with  emergency  service  agencies  through  one  telephone 
number.  The  development  of  such  systems  was  mandated  by  the  Illinois 
lA^gislature  in  Public  Act  79-1092.  This  manual  provides  assistance  to 
the  local  areas  by  describing  planning  steps  that  provide  maximum 
flexibility  in  developing  the  best  911  systems  for  their  areas. 

Detailed  descriptions  of  eight  planning  steps  are  contained  in 
this  manual.  Each  of  these  steps  should  be  the  subject  of  at  least  one 
Lwo-hour  meeting,  with  more  complicated  local  situations  possibly  requiring 
several  such  meetings  for  some  of  the  steps.  Sufficient  time  should  be 
provided  between  meetings  so  that  all  information  needed  for  the  upcoming 
meetings  can  be  prepared.  The  eight  planning  steps  are: 

1.  Form  local  911  committees  from  local  government,  public  safety, 
and  telephone  company  personnel,  state  public  safety  personnel 
(ISP,  forestry,  etc.),  and  ICC  personnel. 

2.  Evaluate  the  local  jurisdictional,  public  safety,  and  telephone 
situations  to  establish  a  basis  for  further  911  planning  steps. 

3.  Study  911  call  handling  techniques  and  operating  and  technical 
standards  to  determine  how  they  match  local  needs  for  911  systems. 

4.  Determine  several  potential  911  systems  and  answering  points  that 
meet  the  needs  of  the  local  area. 

5.  Determine  the  best  form  for  managing  the  911  systems. 

6.  Select  from  the  potential  911  systems,  developed  in  step  4, 
the  system  that  best  matches  the  local  requirements. 

7.  Prepare  a  preliminary  911  plan  and  submit  it  to  the  ICC  and 
the  telephone  companies. 


8.  Continue  911  activity  including  preparation  of  the  final  911 
plans,  until  911  systems  have  been  implemented. 

Included  in  this  planning  manual,  for  use  by  911  committees,  are 
over  400  local  alternative  911  systems.  The  method  used  in  developing 
these  alternatives  is  described  so  that  the  local  911  committees  can 
develop  additional  alternatives,  if  desired. 

The  ICC  will  provide  continuing  assistance  to  local  911  committees 
in  the  development  of  911  plans.  Additionally,  they  will  provide 
updating  of  this  manual  and  information  on  any  changes  in  the 
Illinois  911  situation. 
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GLOSSARY 


ACD  -  (See  AUTOMATIC  CALL  DISTRIBUTOR). 

ALI  -  Automatic  Location  Identification:  Identifies  location  (address) 
of  point  of  origin  of  the  call. 

ANI  -  Automatic  Number  Identification:  Equipment  in  a  central  office 
for  recording  the  calling  party's  telephone  number  without  operator 
intervention. 

AREA  CODE  -  The  three-digit  code  used  when  dialing  calls  from  one 
Numbering  Plan  Area  (NPA)  to  another. 

AUDIBLE  SIGNAL  -  Buzzer  or  bell  to  indicate  an  incoming  call. 

AUTOMATIC  CALL  DISTRIBUTOR  -  Equipment  to  distribute  large  volumes  of 
incoming  calls  in^  approximate  order  of  arrival  to  call  answerers  not 
already  working  on  calls,  or  to  "store"  calls  until  call  answerers 
become  available. 

AUTOMATIC  CALL  ROUTING  -  (See  SELECTIVE  ROUTING). 

BASE  RATE  -  The  established  telephone  exchange  service  rate,  exclusive 
of  mileage,  for  main  telephone,  auxiliary  line,  or  trunk  line  service. 

BASE  RATE  AREA  -  That  portion  of  the  exchange  area  within  which  exchange 
service,  other  than  rural  line  service,  is  offered  at  base  rates  for 
each  grade  of  service  without  mileage  or  highway  construction  charges. 

BASIC  SYSTEM  -  A  telephone  service  which  automatically  connects  a  person 
dialing  the  digits  "91l"  to  an  established  public  safety  answering 
point  through  normal  telephone  service  facilities. 

BUSY  HOUR  -  The  busiest  hour  of  the  busiest  day  of  a  normal  week. 

B.H.  -  (See  Busy  Hour). 

CAD  -  (See  COMPUTER  AIDED  DISPATCH). 

CALL  ANSWERER  -  The  initial  answerer  of  a  911  call. 

CALL  REFERRAL  METHOD  -  Calling  party  is  referred  to  a  secondary  number. 

CALL  RELAY  METHOD  -  The  call  is  answered  at  the  PSAP  where  the  pertinent 
information  is  gathered  and  then  the  call  answerer  relays  that  infor¬ 
mation  to  the  proper  public  safety  agency  for  its  action.  This  can  be 
accomplished  by  radio,  intercom,  telephone,  etc. 

CALL  TRANSFER  METHOD  -  The  PSAP  call  answerer  determines  the  proper 
responding  agency  and  connects  the  user  to  that  agency.  To  perform  the 
necessary  dispatching  in  accordance  with  prearranged  plans  with  cooperating 
agencies . 
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CALLED  PARTY  HOLD  -  Enables  the  public  safety  answering  point  to  control 
the  connection  for  confirmation  and  tracing  of  a  call. 

CENTRAL  OFFICE  -  Sometimes  called  a  wire  center;  the  smallest  subdivision 
within  the  telephone  system  which  has  relatively  permanent  geographic 
boundaries . 

CENTRAL  OFFICE  IDENTIFICATION  -  When  an  answering  point  serves  more  than 
one  central  office  area,  it  is  possible  to  identify  the  central  office 
forwarding  the  call  by  dedicated  (direct)  trunking  from  the  central 
office  to  the  PSAP. 

CENTREX  -  A  type  of  private  branch  exchange  in  which  incoming  calls  can 
be  dialed  direct  to  any  extension  without  an  operator's  assistance. 
Outgoing  and  intercom  calls  are  dialed  direct  by  the  extension  users. 

CNIL  -Galling  Number  Identification  and  Location:  sometimes  used  by 
the  telephone  industry  in  referring  to  the  combination  of  automatic 
number  identification  and  automatic  location  identification. 

CO  -  (See  CENTRAL  OFFICE). 

COMMON  CONTROL  -  A  type  of  dial  telephone  switching  in  which  the  dialed 
digits  are  stored  temporarily  in  a  sub-set  of  equipment  that  is  shared 
by  all  of  the  line  and  trunk  terminations;  this  sub-set  of  control  is 
used  only  in  setting  up  the  connections  and  then  goes  to  the  next 
request  for  connection  service. 

COMPUTER  AIDED  DISPATCH  (CAD)  -  The  normal  operations  of  handling  requests 
for  service  from  the  public  are  assisted  by  making  use  of  the  special 
capabilities  of  a  computer. 

CONNECTING  ARRANGEMENT  INTERFACE  -  A  protective  device  between  Telco 
equipment  and  Customer  Owned  and  Maintained  (COAM)  equipment. 

DDD  -  Direct  Distance  Dialing:  Telephone  service  which  permits  sub¬ 
scribers  to  dial  their  own  long  distance  calls. 

DIAL  TONE  FIRST  -  Allowance  of  911  or  "o"  Operator  calls  to  be  completed 
from  a  pay  phone  without  the  deposit  of  a  coin. 

DIRECT  PROGRESSIVE  CONTROL  -  A  type  of  dial  telephone  switching  in  which 
the  dialed  digits  control  the  electromechanical  switches  (e.g. ,  Step- 
by-Step  or  XY)  to  activate  the  connection  through  the  apparatus;  the 
switches  used  remain  connected  for  the  length  of  the  call. 

DIRECT  DISPATCH  METHOD  -  All  911  call  answering  and  radio  dispatching 
is  done  by  the  personnel  at  the  public  safety  answering  point. 
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DIRECT  'i’RUNKING  -  An  arrangement  where  a  telephone  line  connection  has 
no  intermediate  points  before  reaching  the  final  destination  (called) 
party. 

DISPATCH  POINT  -  The  location  from  which  a  public  safety  agency’s  mobile 
units  are  dispatched. 

EAS  -  Extended  Area  Service:  Telephone  service  that  allows  subscribers 
in  an  exchange  area  to  pay  flat  monthly  or  measured  rates  instead  of 
long  distance  charges  for  calls  to  nearby  exchange  areas.  See  EXCHANGE. 

EAX  -  Electronic  Automatic  Exchange:  A  central  office  with  program¬ 
mable  phone  switching  logic. 

EM  -  Emergency  Medical. 

EMS  -  Emergency  Medical  Services. 

ESS  -  Electronic  Switching  System:  A  central  office  with  programmable 
phone  switching  logic. 

EXCHANGE  -  A  defined  area,  served  by  one  or  more  telephone  central 
offices,  within  which  the  telephone  company  furnishes  service. 

FORCED  DISCONNECT  -  The  capability  of  the  911  center  to  disconnect  a 
911  call  to  avoid  caller  jamming  of  the  incoming  phone  lines, 

FOREIGN  EXCHANGE  SERVICE  -  A  telephone  line  associated  with  an  exchange 
foreign  to  the  exchange  in  which  it  is  installed, 

HB  911  (1975)  -  The  Illinois  Assembly  Bill  requiring  the  implementation 
of  911  throughout  the  State  by  December  31,  1985.  Now  Public  Act 
(PA)  79-1092. 

ICC  -  Illinois  Commerce  Commission. 

I  EEC  -  Illinois  Law  Enforcement  Commission. 

ISP  -  Illinois  State  Police. 

ITA  -  Illinois  Telephone  Association, 

KEY  TELEPHONE  EQUIPMENT  -  An  instrument  that  has  the  capability  of  mul¬ 
tiple  line  terminations.  Each  line  is  accessed  by  depressing  associated 
button  (key) . 

LOCAL  SERVICE  AREA  -  The  area  that  can  be  called  without  incurring 
multimessage  units  or  a  toll  charge, 

MAIN  STATION  -  A  telephone  station  that  is  connected  directly  to  a  cen¬ 
tral  office  and  has  a  unique  telephone  number.  It  is  not  an  extension 
station. 
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MULTIJURISDICTIONAL  SYSTEM  -  A  system  covering  more  than  one 
political  boundary  or  agency. 

MULTI-PARTY  LINE  -  A  local  subscriber  line  terminating  on  the  switching 
equipment  that  serves  two  or  more  main  subscriber  locations,  requiring 
special  equipment  for  discriminatory  ringing  and  obtaining  the  correct 
number  for  billing. 

NETWORK  -  1.  A  series  of  points  interconnected  by  communications 

channels . 

2.  The  switched  telephone  network  is  the  network  of 
telephone  lines  normally  used  for  dialed  telephone  calls. 

3.  A  private  line  network  is  a  network  of  communications 
channels  confined  to  the  use  of  one  customer. 

911  CENTER  -  Sometimes  called  a  PSAP;  the  initial  answering  location  of 
a  911  call. 

NO-COIN  DIALING  -  (See  DIAL  TONE  FIRST). 

ONI  -  Operator  Number  Identification:  A  method  for  obtaining  the  sub¬ 
scribers  telephone  number  for  billing  long  distance  charges  whereby 
the  special  long  distance  trunks  go  through  an  operator  temporarily  so 
she  can  input  the  calling  number  into  the  automatic  billing  equipment. 

PBX  -  Private  Branch  Exchange:  A  telephone  switchboard  with  many 
stations  not  individually  identifiable  to  the  telephone  company’s 
switching  network. 

PREFIX  -  The  first  three  digits  of  a  local  seven-digit  telephone  number. 

PRIVATE  LINE  -  A  telephone  line  which  is  used  only  for  communication 
between  two  points,  and  which  does  not  connect  with  the  public  tele¬ 
phone  system. 

PSAP  -  Public  Safety  Answering  Point:  Sometimes  called  a  911  center; 
the  initial  answering  location  of  a  911  call. 

PUBLIC  AGENCY  -  "Public  agency"  means  the  state  and  any  city,  county, 
city  and  county,  municipal  corporation,  public  district,  or  public 
authority  located  in  whole  or  in  part  within  Illinois  which  provides  or 
has  authority  to  provide  firefighting,  police,  medical,  or  other 
emergency  services. 

PUBLIC  SAFETY  AGENCY  -  "Public  safety  agency"  means  a  functional  division 
of  a  public  agency  which  provides  firefighting,  police,  medical,  or 
other  emergency  services, 

RINGBACK  -  Permits  the  answering  point  to  ring  the  hung  up  telephone  on 
a  held  circuit. 

SELECTIVE  ROUTING  -  Selective  routing  terminates  a  call  at  a  PSAP 
determined  by  the  location  of  the  calling  telephone.  This  is  accom¬ 
plished  by  using  a  computer  to  process  the  calling  telephone  number. 
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SOPHISTICATED  SYSTEM  -  A  basic  system  with  the  additional  capability  of 
automatic  identification  of  the  caller's  number,  holding  the  incoming 
call,  reconnection  on  the  same  telephone  line,  clearing  a  telephone 
line,  or  automatic  call  routing  or  combinations  of  such  capabilities. 

SRI  -  Stanford  Research  Institute. 

STORED  PROGRAM  CONTROL  OFFICE  -  (See  EAX  and  ESS). 

STEP-BY-STEP  -  Any  type  of  electromechanical  switches  used  in  a  switch¬ 
ing  equipment  where  the  (dial)  pulses  cause  vertical  and/or  horizontal 
movement  of  contact  switches  to  select  and  connect  the  input  to  an  out¬ 
put  line;  generally  two  to  four  "stages”  of  switches  are  used  in  a  local 
office  connection. 

SWITCHED  NETWORK  -  A  complex  of  diversified  channels  and  equipment  that 
automatically  routes  communications  between  the  calling  and  called  person 
or  data  equipment. 

TANDEM  TRUNKING  -  An  arrangement  where  a  telephone  line  connection  has 
one  or  more  intermediate  points  that  are  required  or  permitted  (usually 
on  a  controlled  dial  pulse  basis)  before  reaching  the  final  destination 
(called)  party. 

TELEPHONE  LINE  -  A  telephone  line  from  a  telephone  company  central  office 
that  is  connected  to  key  or  non-key  telephone  equipment. 

TELCO  -  Telephone  Company. 

TRUNK  -  A  circuit  used  for  connecting  a  subscriber  in  a  central  office 
to  all  other  services  in/out  of  the  switching  equipment  (e.g. ,  911 
Trunk,  Long  Distance  Trunk,  Operator  Trunk,  Recorded  Announcement  Trunk, 
etc . ) . 

WIRE  CENTER  -  (See  CENTRAL  OFFICE). 


NOTE:  All  correspondence  to  the  ICC  regarding  911  should  be  addressed 

as  follows: 


Illinois  Commerce  Commission 
527  East  Capitol  Avenue 
Springfield,  Illinois  62706 

Attention:  911  Staff 
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I  INTRODUCTION 


A.  (k'uoral 

Illinois  has  more  than  600  police,  1200  fire,  and  600  ambulance/ 
rescue  agencies.  Each  of  these  agencies  has  one  (or  more)  telephone 
numbers  which  must  be  used  by  the  state's  citizens  for  contacting  these 
agencies  in  an  emergency.  The  replacement  of  over  2000  telephone  numbers 
by  the  single  number  Nine-One-One  (9II)  will  result  in  crucial  savings 
of  anxiety  and  time  for  Illinois  citizens  in  obtaining  emergency  assis¬ 
tance  from  their  public  safety  agencies.  Savings  in  time  can  result  in: 
financial  savings  through  reductions  in  property  losses;  reduction  in 
the  effects  of  injuries;  increased  apprehension  of  criminals;  and,  in 
some  cases,  the  savings  of  life  itself. 

Recognizing  the  immense  public  benefit  of  911,  the  Illinois  Legis¬ 
lature  developed  House  Bill  No.  911*which  contains  directions,  mechanisms, 
and  a  timetable  for  the  development  of  911  systems  on  a  statewide  basis 
in  Illinois.  This  Bill  designates  the  Illinois  Commerce  Commission  (ICC) 
as  the  principal  state  agency  for  the  development  and  implementation  of 
local  911  systems  in  Illinois, 

This  manual  describes  a  systematic  process  by  which  local  governments, 
public  safety  agencies,  and  telephone  companies  can  interact  with  each 
other  and  with  the  ICC  in  developing  systems  that  are  tailored  to  local 
situations  while  simultaneously  meeting  the  requirements  of  House  Bill 
No.  911.  This  manual  is  one  of  three  volumes^»^»^  that  provide,  respec¬ 
tively,  a  basis  for  state,  local,  and  telephone  company  911  planning  in 
Illinois  (references  are  provided  on  page  75  of  this  manual). 

B.  Benefits  of  911  in  Illinois 


The  major  benefits  of  911  to  citizens  and  public  safety  agencies 
should  be  understood  by  those  involved  in  the  planning  and  implementation 
of  911  systems  in  the  state.  The  means  by  which  911  provides  this  benefit 
is  primarily  by  saving  time  in  the  overall  response  of  a  public  safety 
agency . 

The  total  time  required  in  response  to  a  perceived  emergency  is  the 
sum  of : 

(1)  Time  from  citizen  perception  of  an  emergency  situation  to  the 
time  he  or  she  reaches  the  correct  public  safety  agency. 


*House  Bill  911  became  PA  79-1092.  A  copy  of  the  Bill  is  included  as 
Appendix  A  of  this  Manual . 
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(2)  time  from  reception  of  a  call  by  the  agency  to  the  time  an 
emergency  service  vehicle  is  dispatched  to  the  scene  of  the 
emergency ,  and 

(3)  time  from  the  dispatch  of  the  vehicle  to  the  time  it  arrives 
at  the  scene  of  the  emergency. 

A  911  system  can  provide  important  time  savings  in  the  first  of  these 
three  components  of  the  total  response  time. 

4  5  6 

A  number  of  surveys  ’  ’  have  been  conducted  on  the  problems 

citizens  have  in  reaching  their  public  safety  agencies.  These  surveys 
showed  that  less  than  50  percent  of  the  citizens  knew  the  telephone 
numbers  of  their  own  public  safety  agencies,  and  at  least  20  percent  did 
not  know  their  correct  agencies.  Clearly,  when  citizens  are  traveling, 
only  a  very  few  would  know  appropriate  agencies,  much  less  the  emergency 
telephone  numbers  of  these  agencies.  Citizens  who  did  not  know  the 
correct  emergency  telephone  number  relied  (according  to  the  surveys)  on 
telephone  books  or  direct  calls — dial  zero  (0) — to  telephone  company 
operators . 

Telephone  operators  have  historically  provided  the  citizen  who  does 
not  know  the  correct  number  with  assistance  through  dial  "o”  service. 
However,  these  operators  are  not  highly  trained  in  emergency  service 
requirements  and  must  themselves  search  the  telephone  directories  foi'  the 
telephone  number  of  the  correct  agency.  An  additional  complication  with 
the  use  of  the  telephone  operator  for  emergencies  is  the  gradual  reduction 
of  the  number  of  operator  centers  that  has  been  caused  by  automation  of 
telephone  switching  centers.  An  operator  reached  through  dialing  "o”  in 
an  emergency  could  well  be  over  200  miles  from  the  scene  of  the  emergency 
and  would,  therefore,  be  ill-equipped  to  assist  the  citizen  in  selecting 
the  correct  agency. 

Average  call  delays  for  citizens  not  knowing  the  correct  number 
ranged  from  1  to  3.5  minutes,  depending  upon  agency  type  and  the 
number  of  agencies  contacted  before  the  correct  agency  was  reached. 

Fully  20  percent  of  the  citizens  surveyed  had  an  average  delay  of  3.5 
minutes  because  of  failure  to  reach  the  correct  agency  on  the  first  contact. 
Additionally,  10  percent  of  these  citizens  needed  assistance  from  more 
than  one  type  of  agency. 

These  large  delays  (often  compai-able  to  the  traditionally  measured 
response  time  of  agencies)  in  clLizcai  ac;cess  to  public  sal’ety  agencies 
are  caused  by  citizen  confusion  about  agency  identi  L’lcation  and  the  lack 
of  easily  located  emergency  numbers. 
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By  utilizing  911  as  a  universal  emergency  number,  both  of  these 
problem  areas  will  be  eliminated.  The  three-digit  number  is  easily 
rt'inembe rc'd ,  and  trained  answering  personnel  can  quickly  Identify  the 
correct  agency  and  provide  for  the  transfer  of  the  emergency  information 
to  that  agency. 

The  benefits  of  reduced  response  time  by  emergency  services  agencies  ^ 
are  quite  clear.  A  study  by  the  President’s  Commission  on  Law  Enforcement 
showed  a  direct  relationship  between  apprehension  of  criminals  and  low 
response  time.  A  reduction  of  an  average  of  only  one  minute  in  fire 
response  time  could  probably  pay  for  the  yearly  cost  of  911  in  Illinois, 
as  indicated  by  an  earlier  SRI  study  for  the  State  of  Florida.  Finally, 
a  reduction  in  response  time  for  ambulance  and  rescue  units  will  reduce 
the  death  rate  in  heart  attack,  injury  accident,  and  other  life  or  death 
emergency  medical  responses.  An  important,  but  somewhat  less  clearly 
seen,  benefit  of  911  is  the  more  efficient  (and,  therefore,  more  cost- 
effective)  use  of  scarce  emergency  service  resources  for  the  public  benefit. 

C.  Time  Table  for  Illinois  911  System  Development 


Table  1  shows  the  time  frame  enacted  in  HB  911  (See  Appendix  A  for  a 
copy  of  the  Bill) .  Although  it  was  signed  into  law  in  September  of  1975,  it 
is  retroactive  to  July  1  of  that  year.  The  ICC  is  the  state  agency  responsible 
for  actualizing  legislative  intent,  and  coordinating  statewide  911  devel¬ 
opment.  Key  dates  of  interest  to  local  officials  are  listed  below. 

•  'I’hc  ICC  must  submit  to  the  legislature  technical  and  operational 
standai-ds  by  December  31,  1979. 

•  Local  governments  must  submit  tentative  911  plans  to  the  ICC  and 
the  telephone  companies  by  January  31,  1980. 

•  Final  911  plans  must  be  submitted  by  January  1,  1982. 


•  911  systems  must  be  operational  throughout  the  entire  state  by 

December  31,  1985. 

Although  the  ICC  is  not  required  to  present  formal  technical/opera¬ 
tional  standards  to  the  legislature  until  1979,  it  is  imperative  that 
these  standards  be  defined  at  a  much  earlier  date.  Both  the  ICC  and 
concerned  local  agencies  must  know  these  standards  before  911  systems 
can  be  logically  planned.  Since  it  is  anticipated  that  many  local 
Jurisdictions  will  implement  911  prior  to  the  legislative  deadline, 
clear  standards  are  important  for  their  planning  efforts. 
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Table  1 


ILLINOIS  HOUSE  BILL  911  TIME  TABLi: 


HB911  EFFECTIVE  DATE - — — 


_  ICC  PROGRESS  REPORT  _ 
TO  GENERAL  ASSEMBLY 

ICC  RECOMMENDATIONS  TO 
BUREAU  OF  BUDGET 
AND  THE  GOVERNOR 


2-16-79 


12-79 


TECHNICAL  AND  OPERATIONAL- 
STANDARDS  ESTABLISHED  BY  ICC 


12-31-79 


TENTATIVE  PLANS  SUBMITTED  -  » 


BY  PUBLIC  AGENCIES 


12-80 


2-16-81 


FINAL  PLANS  SUBMITTED  1-31-82 


BY  PUBLIC  AGENCIES 


IMPLEMENTATION  COMPLETED 


COIN  PHONE  CONVERSION  COMPLETED 

ANNUAL  PUBLIC  AGENCY  AND 
PUBLIC  SAFETY  AGREEEMENTS 

FILED 


I 


12-31-85 


1-31-87 


1975 

9-25-75 


1976 


1977 


1978 


1979 


1980 


1981 


1982 


1983 


1984 


1985 


1986 


1987 


YEARLY 

ON 

JANUARY  31 


HB911  SIGNED  INTO  LAW 


3-1-79 


3-1-80 


TELEPHONE  COMPANY 
REPORTS  ON 
IMPLEMENTATION 
TO  ICC  AND 
GENERAL  ASSEMBLY 


3-1-82 


3-1-84 


3-1-86 


EVERY 

EVEN-NUMBEREO 
YEAR  ON  MARCH  1 


:;a  mil  i<j 
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Towards  this  goal,  a  set  of  proposed  standards  is  presented  in 
Section  V-E.  These  standards  were  developed  with  assistance  from  the 
ICC  and  the  911  Policy  Committee.  Although  they  have  not  been  formally 
approved,  they  do  provide  a  framework  for  local  911  planning  and 
development . 
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II  OVERVIEW  OF  911  PLANNING  PROCESS 


A .  General 

The  911  planning  process  should  begin  with  the  local  911  Committee 
analyzing  the  local  public  safety  and  telephone  situations  and  end  with 
the  installation  of  a  911  system  (or  systems)  developed  by  that  Committee. 
During  the  development  process,  the  following  planning  steps--illust rated 
in  Figure  1 — should  be  accomplished: 

(1)  Formation  of  the  local  911  Committee  (see  Section  III) 

(2)  Analysis  of  Local  Jurisdictional,  Public  Safety,  and 
Telephone  Situations 

(3)  Evaluation  of  911  Call  Handling  Techniques  and  Standards 

(4)  Analysis  of  Alternative  911  Configurations  and  PSAPs 

(5)  Analysis  of  Management  Forms 

(6)  Selection  of  Alternatives 

(7)  Preparation  of  Preliminary  911  Plans 

(8)  Continued  911  Activities,  Including  Preparation  of  Final 
911  Plans,  Until  911  System  is  Implemented. 

Planning  steps  2,  3,  4,  and  5  should  be  performed  by  the  planning  unit 
originally  formed  by  the  process  described  in  Section  III.  These  steps 
provide  consideration  by  the  911  Committee  of  all  factors  affecting  system 
selection.  By  performing  them  as  a  planning  unit,  all  participants  will 
be  able  to  make  fully-informed  decisions  when  selecting  among  the  911 
alternatives . 

Planning  units  in  counties  should  combine  their  911  system  plans 
into  single  county  plans  for  submission  to  the  ICC.  Planning  step  6 
involves  the  selection  of  alternative  911  systems  based  on  the  first 
three  steps.  If  the  planning  unit  determines  that  two  or  more  911 
systems  are  desirable  for  the  area,  then  steps  7  and  8  can  be  performed 
by  separate  planning  units. 

The  remainder  of  this  Section  contains  a  brief  overview  of  these 
recommended  planning  steps  with  subsequent  sections  containing  more  detail 
on  each  step.  We  recommend  that  each  planning  step  be  the  subject  of  one 
or  more  meetings  of  the  911  Committee  with  sufficient  time  allowed  between 
meetings  for  the  collection  of  information  and  interactions  between  system 
participants.  As  shown  in  Figure  1,  the  ICC  will  provide  help  at  any  time 
it  is  requested  by  the  planning  units. 


*Heavily  populated  counties  such  as  Cook,  Du  Page,  Lake,  Madison,  and  Kane 
may  not  find  it  feasible  to  provide  single  county  plans.  They  should, 
however,  make  sure  that  all  citizens,  jurisdictions,  and  agencies  of  the 
county  are  included  in  any  group  of  subcounty  plans. 
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FIGURE  1  OVERVIEW  OF  THE  911  PLANNING  PROCESS 


B. 


Analysis  of  Local  Jurisdictional,  Public  Safety,  and  Telephone 

Situations 


Each  911  planning  unit  (see  Section  III  for  process  of  constituting 
planning  units)  will  encompass  a  fairly  large  number  of  jurisdictions, 
public  safety  agencies,  and  telephone  company  central  offices.  The  911 
Committee  will  want  to  determine  the  following  current  and  future  factors 
about  these  entities: 

o  The  geographic  area  served  by  each  agency 

o  The  locations  of  all  answering  and  dispatch  points 

o  Agency  operations  and  levels  of  service 

•  Current  working  arrangements  among  the  agencies  and  jurisdictions 

•  The  jurisdictions,  agencies,  and  service  areas  included  in  each 
central  office  boundary 

o  Types  of  central  office  equipment 

9  Planned  changes  in  telephone,  agency,  or  jurisdictional  situations. 

This  basic  information  on  the  operations  of  the  participants  in  the 
911  planning  unit  can  then  be  evaluated  to  determine: 

9  Extent  of  boundary  mismatch  between  agency,  jurisdiction,  and 
telephone  exchange  boundaries 

9  Types  of  call  answering  and  dispatch  procedures  employed  by 
agencies 

o  Initial  consideration  of  agency  groupings  for  911  call  answering 
based  on  the  factors  listed  above. 

The  planning  units  should  prepare  a  master  map  of  the  boundaries  in  their 
areas.  This  analysis  will  provide  the  911  Committee  members  with  a  common 
picture  of  the  local  situation  as  it  effects  911  implementation. 


*We  recommend  the  use  of  standard  County  Maps  available  from  the  Illinois 
Department  of  Transportation. 
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C .  Evaluation  of  Call  Handling  Techniques  and  Standards 

There  are  only  four  basic  call  handling  techniques  that  can  be  used 
by  a  911  center:  1)  direct  dispatch  (collocated  911  answering  and  dis¬ 
patch),  2)  call  transfer,  3)  call  relay,  and  4)  call  referral.  Selective 
routing  is  an  alternative  method  of  routing  calls  to  specific  PSAPs.  These 
techniques  should  be  evaluated  by  the  911  Committee  to  determine  their 
applicability  to  each  agency,  jurisdiction,  and  telephone  central  office. 
Section  V  contains  descriptions  of  these  call  handling  techniques. 

The  technical  and  operational  standards  were  developed  to  assure  that 
all  911  systems  provide  required  levels  of  service  to  all  Illinois  citizens. 
These  standards  should  be  reviewed  in  detail  by  the  911  Committee  in  order 
that  their  impacts  on  system  selection  and  system  design  are  clear. 

D .  Analysis  of  Alternative  911  Configurations  and  Public  Safety  Answering 
Points  (PSAPs) 


A  number  of  alternative  911  configurations  are  presented  in  Appendix 
B.  These  configurations  should  be  evaluated  by  the  911  Committees  in 
order  to  determine  which  ones  best  match  the  needs  of  their  areas. 
Additional  configurations  may  also  have  evolved  from  the  first  two  planning 
steps  and  these  should  be  described  and  costed. 

Explicit  factors  to  be  considered  in  this  planning  step  are: 

•  Effect  of  boundary  mismatch  on  call  handling  for  each 
agency  and  on  inter-911-sy s tern  call  handling 

•  Geographic  areas,  jurisdictions,  and  agencies  to  be  included 
in  each  911  system 

•  Selection  of  candidate  PSAP  (normally  the  agency  with  the 
highest  call  volume)  for  each  911  system 

•  Call  handling  method  for  each  agency  in  each  911  system 

•  Costs  of  alternative  911  systems. 

E.  Management  Techniques 


Most  911  systems  will  be  operated  under  either  joint  powers 
or  contract  agreements.  These  agreements  will  provide  a  basis  for  con¬ 
trol  of  the  policies,  operations,  finances,  and  obligations  of  the  par¬ 
ticipants  in  each  911  system. 
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F. 


Selection  of  Alternatives 


The  selection  of  alternatives  by  the  911  Committees  should  be  made 
using  the  cost  and  benefit  information  developed  in  the  earlier  planning 
steps.  Each  alternative  will  have  three  basic  features,  1)  a  specific 
geographic  area  that  includes  a  number  of  jurisdictions,  agencies,  and 
telephone  exchanges,  2)  a  set  of  preferred  call  handling  procedures  for 
the  included  agencies,  and  3)  a  preferred  method  of  managing  the  911 
system.  Each  alternative  will  have  certain  costs  for  personnel,  equip¬ 
ment,  and,  in  some  cases,  space. 

The  911  Committees  should  compare  the  costs  and  benefits  of  each 
alternative  and  select  that  alternative  that  best  matches  their  local 
needs.  The  selection  of  an  alternative  may  mean  that  more  than  one  911 
system  will  be  developed  in  the  original  planning  area.  In  that  case, 
the  911  Committee  may  want  to  split  along  the  boundaries  of  the  selected 
911  systems  for  the  final  two  planning  steps. 

G.  Preparation  of  Preliminary  911  Plans 


Preliminary  911  Plans  must  be  submitted  to  the  ICC  by  January  31,  1980. 
These  plans  should  contain  an  implementation  schedule  and  the  following 
information: 

•  The  jurisdictions,  agencies,  and  telephone  exchanges  included  in 
each  911  system 

•  The  call  handling  techniques  to  be  used  for  each  agency 

•  The  technical  and  operational  characteristics  of  the  system 

•  The  levels  of  service  provided  by  the  system 

•  The  method  of  managing  the  911  system  plus  draft  agreements 

(joint  powers  or  contract)  between  jurisdictions  and  agencies 

in  each  911  system  and  between  adjacent  911  systems'  participants 

•  The  estimated  cost  of  the  911  systems. 

H.  Continued  911  Activities 

Upon  approval  of  the  preliminary  911  plans  by  the  ICC  and  concurrence 
by  the  telephone  companies,  the  911  Committee  can  finalize  their  911  plans 
and  order  911  system  components  from  the  telephone  companies  and  other 
suppliers.  Final  plans  should  be  made  for  the  transfer  of  existing  per¬ 
sonnel  to  911  duties,  if  desired,  and  final  versions  of  the  management 
agreements  should  be  drafted. 
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Training  of  personnel  for  the  911  centers  should  be  begun,  911  center 
managers  should  be  selected  and  trained,  and  advertising  of  911  begun  to 
inform  the  public  of  actual  cutover  dates  from  old  7-digit  numbers  to  911. 
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ni  TIIK  FIRST  911  MEETING 


Initiating  the  911  planning  process  in  Illinois  is  complicated  by  the 
fact  that  Illinois  has  regions  which  are  heavily  urbanized,  regions 
which  are  extremely  rural,  and  many  types  of  urban-rural  mixes  in  between. 
It  is  impossible  to  make  one  standard  recommendation  about  who  should 
be  responsible  for  initiating  911  planning.  Consequently,  we  offer  general 
guidelines  to  initiate  911  planning. 

It  should  be  noted  that  the  agency  initiating  the  planning  process 
for  a  particular  area  does  not  restrict  that  area  from  either  dividing 
into  smaller  planning  areas  or  combining  with  all  or  part  of  adjoining 
planning  areas.  For  example,  if  a  city,  county,  or  regional  agency 
initiates  the  planning  process,  it  does  not  mean  that  city,  county,  or 
regional  911  systems  must  develop  from  that  meeting. 

This  section  discusses  the  calling  of  the  first  meeting,  provides 
a  list  of  personnel  that  should  be  invited,  and  describes  some  of  the 
agenda  items  for  the  first  meeting. 

A.  Responsible  Units  of  Local  Government 

Potential  911  planning  units  in  local  government  include  cities, 
counties,  planning  commissions,  and  groups  of  government  units  with  joint 
planning  efforts  in  the  area  of  public  safety  operations. 

In  the  more  heavily  urbanized  counties  (250,000  or  more  citizens), 
the  focus  of  initial  planning  should  be  cities,  groups  of  cities  and/or 
counties,  and  counties.  Except  in  the  larger  counties,  countywide  plans 
should  be  developed  for  each  county,  regardless  of  how  many  911  systems 
are  implemented  within  its  boundaries.  Therefore,  county  administrations 
(either  Boards  of  Supervisors  and/or  County  Administrators)  are  requested 
to  see  that  911  planning  is  initiated  in  all  areas  (incorporated  and 
unincorporated)  of  their  counties.  If  planning  is  not  initiated  in  some 
part  of  a  county,  that  county  should  notify  the  ICC. 

In  heavily  populated  areas  where  a  single  city  contains  a  significant 
part  of  a  county's  population — as  Rockford  in  Winnebago  County — a  joint 
city-county  planning  effort  may  be  indicated  for  an  initial  planning  step. 
In  url3an  counties  with  a  large  number  of  jurisdictions — as  suburban  Cook 
County,  Du  Page  County,  St.  Clair  County,  Madison  County,  Lake  County, 

Rock  Island  County,  etc. — individual  cities  or  groups  of  cities  with 
common  public  safety  communications  objectives  should  initiate  planning. 
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It  is  important  that  each  such  planning  unit  include  all  police,  fire,  and 
emergency  medical  resources  within  its  boundaries  and  that  it  coordinate 
with  other  planning  units  in  its  county. 

In  less  heavily  populated  regions,  it  is  recommended  that  available 
regional  planning  units  initiate  911  planning.  These  units  have  the  advan¬ 
tage  of  planning  experience  and  personnel  and  ongoing  contacts  with  local 
jurisdictions  and  agencies. 

Again,  remember  that  the  purpose  of  the  first  meetings  is  to 
initiate  planning  and  disperse  information.  They  are  not  intended 
to  be  the  focal  point  of  all  future  911  planning  steps  unless  all  juris¬ 
dictions  decide,  during  this  first  meeting,  to  maintain  the  initial  meet¬ 
ing  group  as  the  planning  unit  for  their  area. 

B,  Calling  the  First  911  Meeting 

Planning  should  then  begin  with  the  calling  of  a  first  committee 
meeting.  The  agency  responsible  for  calling  the  first  911  Committee  meet¬ 
ing  should  then  obtain  a  complete  list  of  personnel  who  should  be  invited 
to  the  meeting.  Assistance  in  developing  this  list  can  be  obtained  through 
local  public  safety  and  administrative  personnel  (and  ICC  personnel,  if 
required) . 

The  following  list  indicates  persons  (or  their  authorized  representa¬ 
tives)  who  should  be  invited  to  the  first  meeting: 

•  County  Administrative  Officer  or  Chairman  of  Board  of 
Supervisors 

•  City  administrative  Officers  (elected  or  appointed) 

•  Authorized  representatives  of  regional  planning  units 

•  Sheriff,  Chiefs  of  Police,  and  an  authorized  representative 
of  the  Illinois  State  Police 

•  Fire  Chiefs  (municipal,  district,  and  volunteer  departments) 

•  Emergency  Medical  Administrators  and  Planners — both  hospital 
and  ambulance 

•  State,  Local,  or  Federal  Forestry,  if  appropriate 

•  Emergency  Services  Representatives,  if  appropriate 
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In  addition,  it  would  be  desirable  to  include  the  following  persons: 

•  Chief  elected  officials  of  local  governments 

•  Nonprofit  service  corporation  agencies  (mental  health  clinics, 
suicide  prevention,  etc.) 

•  Federal  Public  Safety  agencies  in  the  county 

•  Citizens'  Groups  Representatives 

•  Others  as  needed  . 

The  first  group  is  basic  to  911  planning,  while  the  second  group  can 
provide  important  input. 

Although  it  is  anticipated  that  the  911  Committees  will  use  fewer 
members  as  the  planning  process  continues,  it  is  important  that  all 
interested  parties  have  an  opportunity  to  attend  at  least  the  first 
meeting.  It  is  recommended  that  a  night  or  weekend  meeting  be  scheduled. 

C ,  Agenda  Items  for  the  First  911  Meeting 

The  following  agenda  items  should  be  included  at  the  first  meeting; 

•  A  presentation  by  the  ICC  representative  covering  House  Bill 

No.  911,  the  planning  process,  and  support  available  from  the  ICC 

•  The  selection  of  personnel  who  will  participate  in  the  ongoing 
planning  process,  including  at  least  one  from  each  of  the  mandatory 
categories  listed  above 

•  Selection  of  future  911  planning  units  for  the  area 

•  Selection  of  a  chairman  for  the  911  committee 

•  Distribution  of  planning  manuals 

•  Selection  of  meeting  times  and  agenda  items 
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•  Request  that  agencies  complete  Table  2-Section  IV 

•  Request  that  agencies  begin  event  counts  using  Table  3-Section  IV. 

To  cover  these  items  adequately,  the  initial  meeting  should  be  scheduled 
for  at  least  two  hours. 

The  process  of  starting  911  planning  will  be  aided  in  any  required 
way  by  the  ICC.  Any  problems  or  confusion  on  how  to  initiate  9II  planning 
should  be  referred  to  the  ICC. 
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IV  LOCAL  JURISDICTION,  AGENCY,  AND  CENTRAL  OFFICE  SITUATIONS 


This  first  planning  step  is  perhaps  the  most  important  of  all  the 
planning  steps.  Whether  covered  in  one  or  several  meetings,  it  will  pro¬ 
vide  the  basic  groundwork  upon  which  all  subsequent  planning  steps  are 
based.  The  objective  of  this  planning  step  is  to  obtain  sufficient 
information  about  the  jurisdictions,  agencies,  and  telephone  company 
central  offices  to  provide  a  basis  for  evaluating  alternative  911 
systems.  Four  areas  will  be  covered  in  this  section: 

•  Determination  of  dispatch  center  locations  and  service  areas 

•  Descriptions  of  call  handling  techniques,  communication  systems, 
and  communication  policies 

I  •  Descriptions  of  telephone  company  interactions 

•  Initial  evaluation  of  boundary  mismatch. 

A.  Dispatch  Centers  and  Service  Areas 


In  each  911  planning  area  there  will  be  a  number  of  police,  fire, 
and  emergency  medical  facilities  that  must  be  included  in  the  area's  911 
systems.  In  addition,  other  agencies  in  the  area  may  be  included  in  the 
911  systems  at  the  discretion  of  the  local  911  committee.  It  is  recommended 
that  each  agency  prepare  maps  of  their  service  areas  and  complete  Table  2 
before  the  first  meeting  (of  this  planning  step)  occurs. 

The  first  step  in  determining  agency  and  central  office  situations 
in  the  911  planning  area  will  be  for  each  agency  to  provide  a  map  and/or 

written  description  of  its  service  areas  and  answering  locations.  Each 
agency  should  prepare  this  information  and  complete  Table  2  (described  in 
the  next  part  of  this  section)  prior  to  the  planning  session.  The  prin¬ 
cipal  effort  at  this  session  will  be  to  transfer  service  area  and  answering 
point  information  to  a  master  map.  It  is  necessary  that  each  911  Committee 
adopt  a  master  map  depicting  their  911  planning  area  and  submit  a  copy  to 

the  ICC. 

» 

Most  city  police,  sheriffs,  city  fire,  fire  protection  districts,  and 
municipal  ambulance/rescue  services  will  have  well-defined  service  areas. 
Private  ambulance  companies  and  the  emergency  rooms  of  hospitals  will 
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Table  2  CALL  HANDLING,  SYSTEMS,  PROCEDURES,  AND  POLICIES 


1.  Name  of  Agency 


2.  Location  of  Agency  (address) 


Names  and  Locations  of  Served  Agencies 

Name  of  Agency 

Location  of  Agency 

Hours  of 

Provided  Servicei 

Number 

Street 

City 

County 

From 

To 

4.  Location  of  Phone  Answering  (address) 

5.  Emergency  Phone  Number(s)  _ 

6.  Administrative  Phone  Number(s) 

7.  Type  of  Telephone  Answering  Equipment 


8.  Number  and  Type  of  Incoming  Lines 


9.  Manned  Answering  Positions  per  Shift:  Day 

Afternoon 

Midnight 
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Table  2  CALL  HANDLING,  SYSTEMS,  PROCEDURES,  AND  POLICIES 

( continued ) 


Tie  Lines  to  Other  Agencies 

No.  of 

Lines 

Connected  Agency 

Address  of  Agency 

Number 

Street 

City 

County 

11.  Is  Communication  System  a  Radio  Alert  Type?  If  yes,  describe 

below 


12.  Is  Communication  System  an  Alarm  Type? 


If  yes,  describe  below 


13.  Number  of  Communications  Stages?  One  Two  Three 

14.  Type  of  Call  Recording  Equipment 


15.  Emergency  Power  System  and  additional  capacity  (if  any) 


16.  List  Types  of  and  Codes  of  Calls  and/or  Events  Handled  as  High  Priority 
or  Emergency 
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Table  2  CALL  HANDLING,  SYSTEMS,  PROCEDURES,  AND  POLICIES 


(concluded ) 

17.  Do  these  calls  correspond  to  those  you  want  handled  by  911? 

Yes  _  No  _ 

18.  If  no,  describe  additions  or  deletions  to/from  the  list 
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probably  not  have  such  well-defined  service  areas  and  should,  therefore, 
provide  their  primary  or  principal  service  areas  to  tlie  911  committees.* 

I  lu'  service  areas  of  the  local  ISP  district  need  to  be  included  on  the 
master  maj).  Finally,  tlic  service  areas  of  all  other  public  safety 
facilities  that  may  be  included  in  the  911  plans — such  as  tow  services, 
highway  maintenance,  poison  control,  suicide  prevention,  state  forestry, 
federal  parks  and  forests,  major  industrial  or  commercial  enterprises, 
etc, — should  be  obtained  and  added  to  the  master  map. 

Depending  on  the  complexity  of  the  master  map,  its  preparation  can 
occur  at  the  first  meeting  or  be  delegated  to  one  or  more  of  the  911 
Committee  members  for  preparation  between  meetings. 

B ,  Call  Handling,  Systems,  and  Policies  of  Agencies 

Each  agency  in  the  911  planning  areas  should  provide  the  911  Committee 
with  sufficient  information  about  its  operations  so  that  realistic  911 
alternatives  can  be  developed.  It  is  recommended  that  each  agency  use 
Table  2  to  provide  telephone  information  to  their  911  Committee.  In 
addition,  certain  dispatch  information  should  also  be  provided.  In  the 
remainder  of  this  section,  we  will  discuss  the  type  of  information 
requested  in  the  table. 

1 ,  Telephone  Information 


The  "name  of  the  agency"  is  that  of  the  agency  providing  the 
communication  service.  It  is  not  restricted  to  public  safety  agencies 
and  can  include  multi-agency  and/or  multi-jurisdictional  communication 
centers,  joint  switchboards,  or  other  entities  providing  communications 
service  for  public  safety  and  private  agencies  that  provide  emergency 
services  to  the  public. 

In  many  cases,  agencies  provide  communication  services  for  other 
agencies.  Item  3  in  Table  2  requests  the  names,  addresses,  and  hours 
of  service  of  these  agencies. 


Item  4  requests  the  address  of  the  phone  answering  locations.  Only 

if  this  address  differs  from  item  2  is  it  necessary  to  answer  this  ques¬ 
tion.  Items  5  and  6  request  telephone  numbers  from  all  agencies  complet¬ 
ing  the  form. 


Medical  Emergency  Communications  of  Illinois  (MERC I )  net  base  stations 
should  be  tied  to  appropriate  PSAPs . 
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Item  7  can  be  answered  with  the  assistance  of  the  telephone 
company  representative  (if  necessary).  What  is  needed  is  a  description 
of  the  type  of  answering  and  call  handling  equipment--such  as  a  key  set 
with  the  number  of  buttons  and  model  number,  a  cord  board  with  similar 
data,  or  other  answering  system — that  is  used  in  each  communication 
center.  Items  8,  9,  and  10  are  self  explanatory. 

Items  11  and  12  request  descriptions  of  systems  in  which  the 
telephone  call  initiates  an  action  other  than  direct  answering  of  the 
call  by  the  agency.  Radio  alert  systems  key  pocket  receivers  carried 
by  volunteers.  A  911  center  will  have  to  be  able  to  dial  the  number 
to  key  these  receivers  upon  receipt  of  an  emergency  call.  Similarly,  if 
the  current  system  rings  a  bell  or  activates  an  alarm  upon  dialing  an 
emergency  number,  the  911  center  will  also  have  to  be  able  to  dial  that 
number . 


Item  13  requests  information  on  whether  the  system  is  one 
stage  (call  answering  and  dispatching  are  performed  by  the  same  person) 
or  two  stages  (call  answering  and  dispatching  are  performed  by  two 
people).  Item  14  requests  information  on  the  type  of  equipment  used 
to  record  incoming  calls.  Although  information  on  an  analog  magnetic 
tape  system  is  desired,  even  if  calls  are  logged  by  hand  that  information 
should  be  provided  in  item  14.  Item  15  seeks  to  determine  if  there  is 
emergency  power  available  in  the  communication  center,  should  commercial 
power  fail.  Items  16,  17,  and  18  are  used  to  provide  an  initial  basis 
for  determining  the  types  of  calls  or  events  to  be  handled  by  the 
911  centers. 

2  .  Dispatch  Information 

Besides  the  telephone  system  data  requested  in  Table  2,  the 
agencies  will  want  to  discuss  the  dispatch  capabilities  of  their  centers. 
Of  particular  interest  in  the  later  selection  of  PSAPs  will  be  information 
on  Computer  Aided  Dispatch  (CAD)  capabilities  and  on  special  or  unique 
radio  systems. 

In  addition  to  providing  computer  assistance  for  dispatch 
operations  (status  keeping,  logging,  access  to  information  systems,  etc.), 
a  computer  can  provide  assistance  to  PSAP  operators.  For  example,  the 
computer  can  maintain  files  of  event  times  that  have  been  digitally 
entered  by  operators;  it  can  cross  reference  telephone  numbers  and  public 
safety  agencies  to  identify  the  correct  agency  for  contact*  it  can 
provide  status  data  on  vehicular  resources*  and  so  on. 
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In  any  particular  911  planning  area,  the  dispatch  centers  may 
have  different  capabilities  to  interface  with  the  public  and  with  other 
agencies.  For  example,  some  dispatch  centers  could  be  connected  into 
the  MERCI  system,  some  could  have  common  frequencies  with  other  agencies, 
some  could  have  CH  equipment  on  emergency  channels,  some  could  be 
connected  to  liighway  emergency  call  boxes,  and  some  could  be  cross 
t)anded  on  S.P.  frequency,  39.5  Mllz , 

These  and  other  dispatch  situations  should  be  discussed  in 
911  Committee  meetings  in  order  that  complete  information  is  available 
tor  the  eventual  selection  of  PSAPs  and  the  configuration  of  911  systems. 

C .  Telephone  Company  Interactions 

The  local  telephone  companies  will  play  an  important  part  in  the  911 
planning  process.  They  will  provide  valuable  information  on  their  own 
situations  in  the  911  planning  areas  and  will  provide  information  on  the 
telephone  system  aspects  of  911  systems.  Guidance  for  telephone  company 
planning  is  provided  in  a  companion  manual  to  this  one.  That  guidance 
should  be  discussed  by  the  local  telephone  company  representative  at  the 
fii'sl  911  meeting.  In  this  first  planning  step,  the  local  telephone 
company  fcpj’osen  1  a  (  i  ves  should  provide: 

•  information  on  a  call  count  for  each  agency 

•  Descriptions  of  their  central  offices  and  boundary  maps. 

A  valuable  step  in  the  planning  and  sizing  of  alternative  911  systems 
will  be  a  determination  of  the  number  of  calls  handled  by  each  agency  in 
a  911  planning  area.  Incoming  calls  for  a  period  of  at  least  three  months 
should  be  used  to  determine  the  call  volumes  for  each  agency .  Table  3 
can  be  used  by  the  agencies  for  this  purpose.  Another  valuable  input  to  the 

911  Committee  would  be  a  description  of  recent  periods  (not  included  in 
the  call  counting  period)  that  contained  unusually  high  numbers  of  incoming 
calls.  Call  handling  experience  in  these  periods  can  help  in  sizing  the 
911  systems. 

The  telephone  central  offices  in  the  911  planning  regions  can  provide 
some  limits  on  the  types  of  911  operating  techniques  that  can  be  used. 

'I’lu'  locnil  telephone  company  I’eprosentatives  should  provide  the  911  Committees 
with  a  l)i-iefing  on  their  current  central  office  equipment  and  their  possible 
resti-aints  on  911  techniciues.  Additionally,  plans  for  changing  central 
office  equipment — particularly  in  areas  where  current  equipment  restricts 
911  al ternatives--should  be  conveyed  to  the  911  Committee. 
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Table  3  CALL  VOLUMES  OF  AGENCIES 


DATE 


TYPE  OF  INCOMING  CALL 


BUSINESS 

EMERGENCY 

MISDIRECTED 

NUISANCE 

MISCELLANEOUS 

DATE 

1 

TYPE  OF  INCOMING 

CALL 

BUSINESS 

ENERGENCY 

MISDIRECTED 

NUISANCE 

MISCELLANEOUS 

DATE 

TYPE  OF  INCOMING 

CALL 

BUSINESS 

EMERGENCY 

MISDIRECTED 

NUISANCE 

MISCELLANEOUS 

D.  Boundary  Mismatch 


The  local  telephone  companies  should  next  add  the  boundaries  of 
their  exchange  areas  to  the  master  map.  This  step  will  provide  the  911 
Committee  with  a  clear  visualization  of  the  extent  to  which  the  agency 
service  areas  match  telephone  central  office  areas.  In  general,  it  will 
be  found  that  there  is  little  matching  of  these  boundaries  and  that 
agency  service  areas  are: 

•  Included  in  several  central  office  areas,  and/or 

•  Shared  with  other  agencies  and/or  jurisdictions  in  central 
office  areas. 

Figure  2  provides  a  general  overview  of  the  extent  of  this  mismatch. 
Note,  for  example,  that  there  is  little  coincidence  between  county  boun¬ 
daries  and  telephone  central  office  boundaries.  Also  note  that  a  central 
office  located  in  a  city  has  boundaries  that  include  a  considerable  amount 
of  the  service  areas  of  both  the  sheriff  and  surrounding  cities.  Not  all 
overlaps  are  significant  since  in  some  cases  there  is  minimum  population 
involved  in  an  overlap  area. 

At  this  point  in  the  planning  process,  it  is  advisable  for  each 
jurisdiction  and  agency  to  study  the  master  map  for  the  purposes  of: 

•  Determining  the  extent  to  which  its  service  areas  coincide 
with  telephone  central  office  boundaries 

•  Noting  those  agencies  and  jurisdictions  with  which  it  is 
linked  by  the  telephone  central  office  boundaries 

•  Determining  the  number  of  people  in  each  agency  service  area  that 
are  affected  by  a  mismatch 

•  Making  preliminary  estimates  of  possible  911  systems  in  its 
911  planning  region. 
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TELEPHONE  COMPANIES  IN  STATE  OF  ILLINOIS 


THE  TERRITORIES  SHOWN  FOR  THE  RESPECTIVE 
UTILITIES  ARE  ONLY  DETERMINED  APPROXIMATELY 
AND  NOT  TO  BE  CONSIDERED  AS  A  DETERMINATION 
BY  THE  ILLINOIS  COMMERCE  COMMISSION  OF  THE 
TERRITORIAL  BOUNDARY  OF  EACH  UTILITY 


DATE  or  ISSUE 
10-30-60 

REVISED 

5-1.72 

FIGURE  2  TELEPHONE  AND  COUNTY  BOUNDARIES 


V  911  CALL  HANDLING  TECHNIQUES  AND  STANDARDS 


This  second  planning  step  should  be  undertaken  after  the  911  Committees 
develop  descriptions  of  the  local  jurisdiction,  agency,  and  telephone  com¬ 
pany  situations  (Planning  step  No.  1).  In  this  step,  the  911  Committees 
should  evaluate  the  911  call  handling  techniques  and  the  preliminary  tech¬ 
nical  and  operational  standards. 

This  section  covers: 

•  The  four  basic  911  call  handling  techniques 

•  "Sophisticated”  911  system  options 

•  Selective  call  routing. 

These  are  discussed  in  terms  of  their  operational  rathei-  than  technical 
characteristics.  Technical  characteristics  and  technical  requirements 
for  these  911  call  handling  techniques  are  provided  in  the  911  telephone 
planning  manual;  these  technical  characteristics  can  be  further  explained 
either  by  the  telephone  company  representatives  or  by  ICC  personnel. 

The  technical  and  operational  standards  provided  in  this  section 
are  preliminary,  but  reflect  a  consensus  of  the  opinions  of  the  State 
911  Planning  Committee,  the  ICC,  and  Stanford  Research  Institute  (SRI). 

These  preliminary  standards  provide  the  local  911  Committee  with  guidance 
for  the  design  of  effective  911  systems. 

It  should  be  noted  that,  because  of  these  standards,  the  levels  of 
service  provided  by  the  PSAPs  may  exceed  those  of  some  of  the  dispatch 
centers.  As  a  part  of  the  process  of  evaluating  911  alternatives,  the 
911  Committees  may  want  to  consider  means  of  upgrading  the  performance 
of  such  dispatch  centers.  Such  upgrading  would  insure  that  the  high 
levels  of  service  of  the  PSAPs  are  not  diluted  by  lower  levels  of 
service  in  the  dispatch  centers. 

A.  911  Call  Handling  Techniques 

There  are  four  basic  911  operational  methods  defined  in  HB  911: 
direct  dispatch,  call  transfer,  call  relay,  and  call  referral.  These 
methods  are  described  below.  It  should  be  noted  (hal  public-  safely 
answering  points  (PSAPs)  can  use  any  combination  of  these  call  handling 
techniques.  In  Section  VI,  the  process  of  determining  PSAP  operations 
is  described. 
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1 


Direct  Dispatch 


DIRECT  DISPATCH 


In  the  direct  dispatch  method,  two  of  the  emergency  communication 

system  functions — 911  call  answering  and  radio  dispatching — are  collocated. 
For  example,  the  PSAP  could  be  collocated  with  a  centralized  multi¬ 
agency  radio  dispatch  center  that  handles  emergency  calls  for  police,  fire, 
and  emergency  medical  services.  Alternatively,  it  could  be  collocated 
with  a  single  agency  (most  commonly  a  police  department)  that  provides  one 
type  of  emergency  service.  In  the  direct  dispatch  method,  call  answering 
and  radio  dispatching  may  be  performed  by  separate  individuals  (two  stage) 
or  the  same  individual  (single  stage).  Transmission  of  information  from 
the  PSAP  to  agencies  that  are  not  directly  dispatched  can  be  accomplished 
using  one  or  a  combination  of  the  remaining  three  basic  operational  methods 
call  transfer,  call  relay,  or  call  referral. 

2.  Call  Transfer 


CITIZEN  GIVES  DETAILS 


CALL  TRANSFER 


Call  transfer  requires  that  the  citizen  first  dial  911  to  reach 
the  PSAP.  The  PSAP  then  obtains,  as  rapidly  as  possible,  the  location 
and  nature  of  the  problem  and  determines  which  public  safety  agency 
should  respond  to  the  incident.  Then,  by  direct  tie  line,  the  PSAP 
connects  the  citizen  to  the  proper  agency.  The  PSAP  functions  as  a 
switchboard,  and  the  citizen  gives  the  complete  explanation  of  his  prob¬ 
lem  to  the  proper  agency. 
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The  major  advantage  of  call  transfer  is  the  lack  of  interagency 
coordination  necessary  after  implementation.  Its  most  common  application 
is  in  situations  involving  core-city  fire  protection  agencies  and  for 
public  safety  agencies  in  outlying  cities.  That  is,  situations  where  the 
particular  emergency  service  agency  wants  to  perform  its  own  screening 
of  calls  and  preserve  its  organizational  identity  in  the  eyes  of  the 
public.  It  has  two  major  disadvantages.  First,  the  response  time  is 
longer  than  that  of  the  direct  dispatch  method.  Second,  the  citizen  must 
repeat  parts  of  the  incident  details,  a  problem  that  is  often  frustrating 
to  a  citizen  under  stress. 

3 .  Call  Relay 


911  PERSONNEL 


CALL  RELAY 


Similar  facilities  are  required  for  call  relay  and  call  trans¬ 
fer.  In  call  relay,  however,  the  information  rather  than  the  caller  is 
transferred  to  the  proper  agency.  The  information  is  obtained  from  the 
citizen  by  the  PSAP  and  relayed  to  the  proper  dispatch  center  by  voice 
or  digital  communication.  The  citizen  does  not  perceive  any  difference 
between  call  relay  and  direct  dispatch  because  the  PSAP  relays  the 
information  to  the  proper  agency,  and  the  citizen  is  spared  the  necessity 
of  repeating  incident  details. 

The  major  advantage  of  call  relay  is  that  the  response  time  is 
essentially  the  same  as  that  of  two  stage  direct  dispatch,  and  citizen 
frustration  is  minimized.  Call  relay  also  has  the  advantage  of  leaving 
dispatch  operations  under  the  control  of  individual  agencies,  who  view 
the  dispatch  function  as  a  management  and  control  function  rather  than  a 
more  neutral  "resource  allocation"  function.  A  disadvantage  of  call  relay 
is  that  proper  operation  requires  explicit  call-answering  policies  for 
the  various  agencies.  This  necessitates  a  degree  of  cooperation  which 
many  agencies  find  difficult  to  achieve. 
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4. 


Call  Referral 


CITIZEN 

PSAP 

1 

7  -DIGIT  NUMBER  REFERRAL 


CALL  REFERRAL 


The  call  referral  method,  in  which  the  PSAP  provides  the  citizen 
a  7-digit  number  to  dial,  is  used  for  two  purposes.  First,  certain  agencies 
may  not  have  the  volume  of  urgent  calls  to  warrant  the  potentially  expensive 
equipment  necessary  for  call  transfer  or  call  relay.  Common  examples  of 
such  agencies  are  the  Coast  Guard,  Poison  Control,  the  FBI,  public  works 
departments,  and  utility  companies.  Second,  citizens  should  be  discouraged 
from  using  911  for  non-emergency  calls  so  as  to  keep  the  lines  free  for 
emergency  calls.  Therefore,  call  referral  is  also  a  means  of  informing 
the  public,  in  a  polite  and  professional  manner,  that  they  should  not  use 
911  except  in  the  case  of  an  emergency. 

B.  Comparison  of  Times  Used  by  911  Call  Handling  Methods 


In  Section  I  of  this  manual,  the  general  benefits  of  911  were  dis¬ 
cussed.  In  the  previous  subsection,  the  general  applications  of  these 
911  call  handling  techniques  were  described.  In  this  subsection,  the 
amount  of  time  required  for  each  of  these  911  call  handling  methods  is 
discussed. 

Figure  3  illustrates  the  time  requirements  for  the  various  911  call 
handling  techniques.  Previous  research  has  established  that  certain  steps 
in  the  communication  process  take  a  standard  amount  of  time.  For  example, 
it  takes  about  five  seconds  to  dial  911.  It  takes  about  60  seconds  for 
the  citizen  to  relate  incident  details,  and  it  takes  about  10  seconds 
lor  car  dispatch.  These  standard  times  appear  in  Figure  3  in  conjunction 
with  variable  event  times--that  is,  those  times  which  are  unique  to  each 
call  handling  method.  Included  at  the  top  of  Figure  3  is  the  average 
amount  of  time  delay  incurred  by  callers  without  911.  This  average 
delay  without  911  is  the  delay  resulting  from  a  need  for  approximately 
50%  of  resident  citizens  to  look  up  the  number  of  the  correct  agency, 
to  go  through  the  telephone  operator,  or,  for  more  than  20%  of  the 
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FIGURE  3  COMPARISON  OF  AVERAGE  TIMES  FOR  CONVENTIONAL  AND  911  OPERATIONS 


citizens,  to  be  transferred  from  one  agency  to  another.  The  amount  of 
time  from  citizen  recognition  of  an  incident — the  left  end  of  the  time 
bars — to  the  completion  of  a  dispatch — the  right  end  of  the  time  bars — 
is  composed  of  the  standard  times  plus  times  required  for  operations 
that  arc  specific  to  each  911  call  handling  technique. 

Direct  dispatch  is  the  fastest  911  call  handling  technique.  Approx¬ 
imately  80  seconds  are  required  from  the  time  the  incident  is  recognized 
by  the  citizen  to  the  time  the  dispatch  is  completed.  This  time  is  only 
one-half  of  the  time  required — 160  seconds — for  many  citizens  with  non-911 
systems . 

Call  transfer  911  adds  two  operations  to  the  direct  dispatch  method; 
(1)  obtaining  incident  data  and  selecting  the  correct  agency  to  receive 
the  transferred  call,  and  (2)  transferring  the  caller  to  the  correct 
agency.  These  two  operations  add  about  25  seconds  to  the  time  required 
to  direct  dispatch  911.  Call  transfer  has  a  resultant  overall  time  of 
105  seconds.  This  is  still  nearly  a  minute  faster  than  non-911  systems. 

Call  relay  911  takes  more  time  than  direct  dispatch  911  and  less 
time  than  call  transfer  911.  With  call  relay,  the  911  call  answerer  trans¬ 
fers  the  information  rather  than  the  caller.  Thus,  the  citizen  does  not 
have  to  repeat  part^of  his  story  as  he  does  with  call  transfer,  A  time 
of  about  90  seconds  is  thus  spent  on  call  relay  which  is  over  a  minute 
less  than  non-911  systems. 

Even  call  referral  911  is  faster  than  non-911  systems  by  more  than 
half  a  minute.  In  call  referral  911,  the  PSAP  is  only  involved  with  the 

caller  for  about  45  seconds  which  is  only  one-half  the  time  it  takes 
over  50%  of  the  callers  to  obtain  the  correct  agency  with  non-911  systems. 

The  911  Committee  members  should  evaluate  these  various  times  for 
911  call  handling  techniques  to  determine  their  impact  on  selection  of  a 
call  handling  technique  for  their  agencies  and  jurisdictions.  Telephone 
company  representatives  can  discuss  the  telephone  system  requirements 
for  these  techniques  with  the  members,  as  desired. 


Although  a  relay  time  of  ten  seconds  is  shown  in  Figure  3,  this  time 
is  variable  and  depends  on  the  amount  of  information  to  be  relayed. 
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c. 


Sophisticated  911 


Sophisticated  911,  as  defined  by  HB  911,  involves  the  addition  of 
special  telephone  service  options  to  the  basic  911  operations.  These 
service  options  are  discussed  in  Section  D  of  Appendix  B.  The  avail¬ 
ability  and  cost  of  these  options  vary  depending  on  the  capabilities 
of  the  serving  telephone  companies.  The  application  and  availability 
of  these  options  to  local  911  systems  should  be  discussed  with  local 
telephone  company  or  ICC  representatives. 

D.  Selective  Routing 


Selective  routing  automatically  directs  the  call  to  a  predetermined 
answering  point.  The  answering  point  is  selected  by  pcjlitical  jurisdiction 
rather  than  telephone  exchange;  i.e.,  the  call  is  routed  to  the  "cori-ect" 
public  safety  agency,  rather  than  the  one  determined  by  the  exchange  where 
the  call  originated.  With  selective  routing,  the  911  call  is  connected 
through  dedicated  trunk  facilities  to  a  central  office  where  an  electronic- 
stored  program  switcher  is  used  to  determine  the  PSAP  to  receive  the  call. 
The  correct  PSAP  is  determined  by  automatically  forwarding  the  calling 
party's  telephone  number  to  the  selective  routing  office  where  the  number 
is  used  to  search  the  file  of  the  stored  program  switcher.  This  file 
contains  a  PSAP  route  identification  corresponding  to  each  7-digit  telephone 
number  in  the  selective  routing  network. 

Generally,  because  of  their  higher  call  volumes,  the  calls  are  routed 
on  a  basis  of  the  serving  law  enforcement  agencies.  Selective  routing 
thus  partially  solves  the  problem  of  jurisdictional  and  telephone  boundary 
mismatch  and  generally  eliminates  the  need  for  cooperation  between  law 
enforcement  agencies.  Selective  routing  does  not  solve  the  fire  protection, 
emergency  medical,  and  law  enforcement  inter-governmental  problems  because 
it  can  determine  only  the  boundaries  of  a  jurisdiction  but  not  the  need 
for  the  911  call.  For  example,  when  calls  are  selectively  routed  to  a 
law  enforcement  agency,  it  is  necessary  for  that  law  enforcement  agency 
to  answer  all  911  calls  originating  in  its  jurisdiction  and  then  to  route 
non-law  enforcement  calls  to  other  public  safety  agencies  in  the  law 
enforcement  area  (using  the  basic  911  methods  described  above).  The 
handling  of  these  calls  for  fire  protection,  ambulance,  and  other  specified 
agencies  can  require  the  law  enforcement  agency  to  increase  the  size  of 
its  911  call  answering  staff.  In  summary,  selective  routing  provides  a 
partial  technical  solution  for  what  are  essentially  political,  organiza¬ 
tional,  and  intergovernmental  problems. 

Because  of  the  sophistication  of  the  telephone  equipment  required 
for  selective  routing,  its  implementation  and  operation  can  be  expensive. 

The  installation  of  selective  routing  is  estimated  by  the  Illinois 


Telephone  Association  at  two  to  three  dollars  per  main  station  (telephone 
number)  served  by  the  central  office.  The  monthly  operating  costs 
are  estimated  at  8  to  12  cents  per  main  station.  The  lower  estimates 

apply  to  the  more  urbanized  areas  of  the  state  whereas  the  higher  estimates 
apply  to  the  less  densely  populated  areas  of  the  state.  For  example,  the 
estimated  cost  of  installing  selective  routing  in  Du  Page  County  is 
$450,000  and  the  annual  operating  cost  is  estimated  to  be  $288,000. 

These  costs  are  well  in  excess  of  the  cost  of  basic  911;  i.e.,  an  area 
using  selective  routing  pays  the  cost  of  basic  911  and  the  costs  presented 
for  selective  routing  (see  discussion  of  Cook  County  in  Appendix  B  for 
details ) . 

Before  considering  selective  routing  as  a  solution  to  the  implemen¬ 
tation  of  911  in  a  politically  volatile  locality,  the  committee  should 
contact  the  serving  telephone  company  to  determine  the  availability  and 
costs  of  this  service.  The  impact  on  personnel  requirements  within  each 
of  the  public  safety  agencies  must  also  be  assessed  before  a  decision  to 
implement  selective  routing  is  made. 

E.  Proposed  911  System  Standards 

The  proposed  911  System  Standards  presented  in  this  section  were 
developed  with  the  cooperation  of  the  State  911  Committee.  The  standards 
are  separated  into  operational  and  technical  areas.  The  operational 
standards  are  those  which  assure  proper  system  responsiveness  whereas  the 
technical  standards  assure  system  performance  and  reliability.  The  man¬ 
datory  standards  presented  here  must  be  met  by  all  911  systems  to  provide 
the  minimum  system  responsiveness  and  reliability.  Additionally,  desirable 
features  are  presented  which  should  be  considered  by  all  agencies  with 
sufficient  resources  and,  particularly,  by  those  serving  large  populations. 

1.  Mandatory  Operational  Standards 

The  following  operational  standards,  if  adopted,  must  be  met  by 
all  911  Public  Safety  Answering  Points  (PSAPs): 

•  The  primary  published  emergency  number  will  be *  *'911. " 

The  individual  agencies  may  retain  their  existing 
7-digit  emergency  telephone  numbers  as  a  secondary 
telephone  number  and  must  have  a  separate  administrative 
number . 
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•  All  agencies  providing  law  enforcement,  fire 

protection,  emergency  medical  and  rescue  services 
within  the  boundaries  of  the  911  system  must  be 
included  in  the  911  system.  Agencies  must  determine  the 
type  of  911  call  handling  method  desired  and  provide 
written  procedures  so  that  PSAPs  can  initiate  dispatch 
operations  of  each  of  these  public  safety  services. 

•  The  PSAP  must  operate  24  hours  a  day,  seven  days  a  week. 

•  A  sufficient  number  of  incoming  911  lines  will  be 
provided  between  the  telephone  company  central  office(s) 
and  the  PSAP  to  supply  at  least  a  P.Ol  grade  of  service  (no 

more  than  one  busy  in  100  attempts  during  the  average  busy  hour)  . 

•  Access  to  911  will  not  be  permitted  with  automatic 
dialing  type  alarms.  The  use  of  these  types  of  alarms 
could  easily  saturate  the  911  lines  in  the  event  of  a 
major  disaster  such  as  a  storm,  flood,  or  tornado. 

•  Each  911  call  answering  position  will  have  access  to 

all  incoming  911  lines  and  all  outgoing  private  dedicated 
lines.  In  those  systems  employing  an  Automatic  Call 
Distributor  (ACD),  it  will  not  be  possible  or  necessary 
for  all  lines  to  appear  at  each  answering  position, 

•  The  911  call  answerers  will  receive  both  an  audible 
and  a  visual  indication  of  the  incoming  911  calls. 

•  All  incoming  911  calls  will  be  recorded  on  a  master 
logging  recorder  equipped  to  record  both  sides  of  the 
conversation  and  date  and  time  of  receipt  of  each  call. 

These  recorders  may  be  configured  to  record  each  incoming 
line  on  a  separate  channel  or  to  record  each  call 
answering  position  on  a  separate  channel. 

•  Master  logging  tapes  shall  be  retained  for  as  long  as 
deemed  adequate  but  not  less  than  30  days. 

•  The  date  and  time  of  receipt  for  each  911  emergency 
call  shall  be  documented  (written  or  tape  recorded). 
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•  If  all  911  answering  positions  are  busy,  the 

calls  waiting  shall  reach  a  recorded  message  informing 
Lhc  caller  that: 

The  PSAP  has  been  reached,  and  a  call  answerer 
will  respond  as  soon  as  possible 

Major  (or  highly  visible)  emergency  incidents,  once 
reported,  will  be  placed  on  the  recorder  to  advise 
callers  action  has  been  taken.  The  caller  will  be 
advised  to  remain  on  the  line  if  the  call  is  not 
related  to  this  incident  (this  may  be  optional). 

•  In  the  call  transfer  method,  99  percent  reliability  of 
transferred  calls  from  a  PSAP  to  the  responding  agency 
will  be  maintained.  The  99  percent  reliability  factor 
is  based  on  the  equipment  capabilities.  Additionally, 
when  employing  the  call  transfer  method,  the  system  should 
be  designed  so  as  to  provide  for  transfer  without  placing 
the  calling  party  on  hold. 

•  All  transferred  calls  will  be  monitored  by  the  911  call 
answerers  to  insure  the  call  has  been  properly  transferred 
and  answered.  These  standards  on  call  transfer  assure 
virtually  100  percent  reliability  in  the  call  transfer 
operation . 

•  When  call  relay  is  employed,  a  confirming  procedure  should 
be  established  so  that  the  dispatched  agency  can  acknowledge 
receipt  of  the  incident  information. 

•  Written  procedures  for  center  operations  will  be  provided, 

•  ICC-approved  training  in  operations  will  be  provided. 

•  Each  PSAP  shall  maintain  records  of  its  operations.  As 
a  minimum,  these  records  shall  include  a  summary  of  the 
number  of  calls  answered,  their  disposition  (the  number 
of  calls  directly  dispatched,  transferred,  relayed,  and 
referred  for  each  of  the  served  agencies)  for  each  shift, 
and  a  log  of  equipment  outages.  Additional  information 
will  include  the  average  call  processing  times  for  each 
served  agency. 


38 


* 

•  If  direct  trunking  (as  opposed  to  tandem  trunking)  is  used, 
there  will  be  at  least  two  911  lines  between  the  PSAP 

and  each  of  the  central  offices  in  its  service  area, 

•  If  tandem  trunking  is  used,  the  grade  of  service 
provided  over  the  interoffice  trunks  will  be  at  least 
the  same  level  as  exists  for  the  Direct  Distance  Dialing 
(DDD)  network, 

•  Standard  tone  signals  (audible  ringing,  busy  tone,  and 
all  trunks  busy)  will  be  provided  to  the  911  calling 
party  in  the  normal  manner  used  in  the  serving  office, 

•  All  exposed  911  circuit  facilities  will  be  protected 
and  marked  to  prevent  accidental  contact, 

•  Maintenance  will  not  be  performed  on  the  telephone 
circuits  of  the  911  system  until  permission  is  obtained 
from  the  PSAP  director  or  his  designate, 

•  Telephone  company  supervision  shall  assure  that  all 
telephone  company  employees  whose  normal  activities 
may  involve  contact  with  facilities  associated  with 

911  service  are  familiar  with  safeguarding  of  facilities 
and  procedures, 

•  The  PSAP  will  be  equipped  with  a  sufficient  number  and 
type  of  call  registers  to  accurately  monitor  the  usage 
of  the  incoming  911  lines, 

•  On  request  from  any  served  agency  or  the  PSAP,  detailed 
traffic  studies  will  be  made  on  the  911  lines  by  the 

telephone  companies  to  determine  if  the  required  grade 
of  service  is  being  maintained.  As  necessary,  the 
telephone  company  will  provide  the  involved  agency  with 
an  appropriate  report  on  the  grade  of  service  for  the 
terminating  lines/trunks.  The  cost  of  these  measurements 
will  be  borne  by  the  requesting  agency. 

Direct  and  tandem  trunking  are  defined  in  Section  B-1  of  Appendix  B. 
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•  The  PSAP  will  have  sufficient  physical  security  so 

as  to  minimize  the  possibility  of  intentional  disruption 
of  operations. 

2.  Desirable  Operational  Features 


In  addition  to  the  above  mandatory  operational  standards,  each 
PSAP  should  provide  the  following  features  where  possible: 

•  Sufficient  911  call  answerers  will  be  provided  such 
that  during  the  average  busiest  hour  of  the  day  at 
least  90  percent  of  the  calls  will  be  answered  within 
10  seconds  (two  or  three  rings).  In  areas  of  sparse 
population  it  may  not  be  economically  or  operationally 
justifiable  to  provide  this  level  of  service.  This 
level  should  probably  be  provided  in  all  systems  serving 
densely  populated  areas, 

•  Each  911  call  answering  position  will  be  equipped  with 
an  instant  playback  type  of  recorder  to  record  each 
incoming  911  call.  These  recorders  are  not  used  for 
operational  documentation,  but  are  employed  by  the  call 
answerers  to  clarify  information  in  the  event  the  incident 
information  provided  by  the  caller  is  not  understood 

and  the  caller  is  no  longer  available. 

•  Each  PSAP  will  be  connected  by  private  telephone  lines 
or  other  communication  links  to  each  adjacent  PSAP. 

•  Public  safety  radio  dispatch  centers  not  collocated 
with  the  PSAP  will  be  connected  to  the  PSAP  by  private 
telephone  lines. 

3.  Mandatory  Technical  Standards 


The  following  technical  standards,  if  adopted,  must  be  met  by 
all  911  Public  Safety  Answering  Points  (PSAPs)  and  their  serving  telephone 
companies . 

•  There  will  be  a  minimum  of  two  incoming  911  lines  to 
each  PSAP  regardless  of  the  P  level  of  service. 
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•  The  PSAP  will  have  at  least  one  unlisted  teleplione 
number  for  use  by  telephone  company  operators  and 
public  safety  agency  officials  when  all  911  trunks 
are  busy . 

•  When  an  Automatic  Call  Distributor  (ACD)  is  used  to 
terminate  911  calls,  the  recorded  announcement  option 
will  be  used.  This  feature  provides  an  automatic 
recording  to  the  caller  informing  when  all  operators 

are  busy  or  that  a  major  incident  has  already  been  reported. 

•  Whenever  the  call  transfer  method  is  employed,  special 
equipment  considerations  must  be  made.  This  method 
calls  for  the  911  call  answerer  to  directly  connect  the 
incoming  911  line  or  trunk  to  another  communication 
line,  to  signal  out  on  the  second  line,  and  complete 
the  call  through  to  a  third  party  who  will  initiate 
action. 

•  Whenever  the  call  transfer  method  is  employed,  the 
secondary  circuit  in  the  transfer  shall  be  a  properly 
designed,  dedicated  facility,  such  as  a  switchboard 

( PBX  or  PABX)  extension,  or  direct  tie  line/trunk,  or 
microwave  facility. 

•  All  911  telephone  systems  must  be  approved  by  the 
ICC  before  implementation. 

•  The  PSAP  will  have  either  customer  supplied  or  telephone  com¬ 
pany  installed  and  tariffed  standby  emergency  electrical  power 
capability  to  ensure  continuous  operation  and  communication 
(radio,  telephone,  etc.)  in  event  of  a  commercial  power  failure. 


4.  Desirable  Technical  Features 


In  addition  to  the  above  mandatory  technical  standards,  each 
PSAP  and  serving  telephone  company  should  provide  the  following  features 
where  possible: 

•  Alternate  telephone  cable  entrances  into  PSAPs  for  tele¬ 
phone  communications. 
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•  Underground  or  buried  cable  entrance  facilities 
shall  be  provided  to  the  PSAP. 

•  Alternate  means  shall  be  provided  for  communicating 
between  the  PSAP  and  the  public  safety  agencies.  These 
alternates  include  radio  and  microwave  systems. 

•  Alternate  entrance  routes  shall  be  provided  for  the 
PSAP  primary  power.  If  the  PSAP  is  situated  such  that 
power  can  be  received  from  more  than  one  substation, 
connection  to  both  substations  should  be  investigated. 
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VI  ALTERNATIVE  911  CONFIGURATIONS  AND  PSAPS 


Having  carefully  laid  the  groundwork  through  the  preceding  planning 
steps,  the  911  Committee  should  now  address  the  issue  of  selecting  alter¬ 
native  911  system  configurations  (and  their  associated  PSAPs)  for  final 
evaluation.  At  this  point  in  the  planning  process,  it  will  be  evident 
that  solutions  to  the  boundary  mismatch  problem  will  require  interjuris- 
dictional  and  interagency  cooperation.  A  need  for  cooperation  is  emphasized 
in  HB  911  which  urges  911  system  centralization  and  requires  interagency 
and  inter jurisdictional  911  agreements.  The  vital  elements  for  the  success 
of  this  planning  step  are,  therefore,  a  solid  understanding  of  the  local 
situations  (developed  through  the  previous  planning  steps)  and  a  spirit 
of  cooperation  among  the  participants  in  the  planning  process. 

Maps  of  some  possible  911  alternatives  and  their  associated  costs 
have  been  provided  in  Appendix  B  to  assist  the  911  Committee  in  evaluating 
alternative  911  configurations.  The  guidelines  by  which  these  altei-natives 
were  formulated  and  costed  are  also  included.  It  is  recommended  that 
the  911  Committees  study  Appendix  B  carefully  before  proceeding  with 
the  development  of  alternatives. 

In  evaluating  the  alternatives  in  Appendix  B,  the  911  committees 
should  go  through  a  four  step  process: 

1)  Study  the  boundary  mismatch  problem  in  each  central  office 
area  to  identify  requirements  for  interagency  and  inter- 
jurisdictional  cooperation.  For  example,  one  alternative 
may  group  adjoining  jurisdictions  while  a  second  alternative 
may  have  these  jurisdictions  served  by  separate  PSAPs. 

2)  Evaluate  the  Appendix  B  alternatives  to  validate  their 
configurations  and  to  identify  other  alternatives  that 
should  be  considered. 

3)  Identify  candidate  agencies  for  PSAPs  and  identify  all 
included  agencies  for  each  911  alternative.  Determine 
the  call  handling  mechanism  to  be  used  for  each  included 
agency . 

4)  Study  the  costs  and  cost  elements  for  both  Appendix  B  and 
new  alternatives. 
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A. 


boundary  Mismatch 


The  problem  of  non-coincidence  between  telephone  central  office 
servieu'  area  boundaries  and  the  service  areas  of  the  public  safety 
aRoncies  was  introduced  in  Section  IV-D.  Because  the  technical  solution 
of  selective  routing  is  unproven,  expensive,  not  currently  available  and 
only  partially  effective  in  resolving  911  conflict  situations,  the 
recommended  technique  for  accomodating  boundary  mismatch  is  to  build  up 
alternatives  using  combinations  of  central  offices.  Only  when  this 
solution  is  proven  unfeasible — because  of  inter  jurisdictional,  operational, 
or  other  problems — should  the  911  committees  consider  the  selective 
routing  solution. 

Basically,  this  means  that  911  committees  should  develop  911  systems 
by  grouping  central  offices  in  such  a  way  as  to  minimize  boundary  mis¬ 
match.  Note  that  the  larger  the  area  included  in  a  given  911  system,  the 
smaller  the  cost  of  the  system  to  each  participant,  i«e,,  central  office 
combinations  should  be  as  large  as  is  feasible. 

1.  Rural  Counties 


In  those  counties  of  the  state  where  the  population,  number  of 
cities,  and  size  of  cities  is  small,  the  boundary  mismatch  problems  are 
not  generally  severe.  911  systems  that  include  all  central  offices  in  a 
county  or  a  region  are  probably  reasonably  consistent  with  the  service 
areas  of  the  principal  law  enforcement  (sheriffs  and  ISP),  fire  protec¬ 
tion  (rural  FPDs),  and  emergency  medical  (municipal,  private,  and  volunteer 
ambulance)  agencies. 

2.  Mixed  Counties 


As  the  population  of  the  counties  and  the  sizes  of  its  included 
municipalities  increase,  the  possibility  that  the  municipalities  may  want 
separate  911  systems  also  increases.  The  alternatives  in  Appendix  B 
include  subcounty  systems  for  municipalities  of  5,000  or  more.  This  is 
not  a  recommendation  for  such  an  alternative  but  recognition  of  the 
possibility  that  municipalities  of  this  size  or  larger  may  want  separate 
911  systems.  In  these  intermediate  sized  counties,  the  selection  of  cen¬ 
tral  offices  to  be  included  in  each  911  system  becomes  more  complicated 
as  the  number  of  jurisdictions  and  agencies  in  each  central  office  area 
increases. 
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3. 


Urban  Counties 


In  the  urban  counties  of  the  northeast  and  some  of  the  other 
more  heavily  populated  counties  of  Illinois,  the  number  of  large  and/or 
heavily  populated  jurisdictions  in  a  given  central  office  area  can  be 
significant.  Additionally,  the  fragmenting  of  jurisdictions  into  several 
central  office  areas  is  more  common.  In  these  counties,  even  the  best 
configured  alternatives  may  have  the  calls  of  single  jurisdictions  handled 
by  two  PSAPs . 

4.  Summary 


In  general,  the  problems  caused  by  boundary  mismatch  are 
potentially  the  most  difficult  in  the  urban  counties  with  their  abutting 
jurisdictions  and  the  least  difficult  in  the  lightly  populated  rural 
counties.  Each  911  committee  should  clearly  identify  the  magnitude  of 
their  particular  boundary  mismatch  problems  by  studying  the  correspondence 
of  jurisdictional/agency/telephone  company  boundaries. 

B.  Alternative  911  Configurations 

Appendix  B  contains  system  configurations  and  costs  for  approximately 
450  alternative  local  911  systems.  These  alternatives  were  configured 
through  consideration  of:  population  and  population  density,  central 
office  boundaries,  jurisdictional  boundaries,  agency  boundaries,  sugges¬ 
tions  from  local  personnel  (solicited  by  interviews  and  questionnaires), 
and  studies  performed  of  public  safety  systems  in  Illinois.  This  set  of 
alternatives  is  not  expected  to  be  inclusive  of  all  alternatives  that  the 
911  committees  will  want  to  consider.  They  should,  rather,  be  considered 
as  examples  of  alternatives  that  should  be  considered  by  the  911  committees. 

Each  911  committee  should  study  these  alternatives  in  the  light  of 
their  local  situations  as  developed  in  the  earlier  planning  steps.  By 
studying  these  alternatives,  their  deficiencies  can  be  brought  out  and 
the  need  for  additional  alternatives  identified. 

In  their  study  of  the  Appendix  B  alternatives,  the  911  committees 
should  address  a  number  of  questions  about  the  alternatives: 

•  Are  boundaries  between  the  major  agencies  recognized  in  one 
or  more  of  the  alternatives? 

•  To  what  extent  do  the  areas  covered  by  the  911  alternatives 
match  those  of  the  agencies  and  jurisdictions? 
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•  Are  the  agencies  and  jurisdictions  in  the  various  911 
configurations  compatible  in  terms  of  operations  and 
political/management  conditions? 

•  Do  the  911  configurations  recognize  natural  boundaries? 

•  Are  central  offices  which  straddle  the  county  boundaries 
assigned  to  the  public  safety  agencies  (generally  sheriffs) 
responsible  for  the  bulk  of  the  population  in  those  exchanges? 

This  set  of  questions  will  serve  to  focus  the  considerations  of  the  911 
committees  on  key  aspects  of  the  alternative  configurations.  If  the 
answers  to  some  of  these  questions  indicate  that  additional  alternatives 
should  be  developed,  and/or  that  the  alternatives  provided  in  Appendix  B 
should  be  modified,  the  911  committees  should  proceed  as  described  in  the 
remainder  of  this  subsection. 

1.  Rural  County  Alternatives 


In  the  alternatives  provided  for  rural  counties  in  Appendix  B, 
the  smallest  population  unit  considered  for  a  separate  911  system  was  a 
municipality  of  5,000  population.  As  this  is  a  small  population  base  for 
a  911  system  (one  person  can  provide  call  answering  for  20,000  people 
or  call  answering  and  dispatch  for  18,000  people),  the  911  committees 
should  consider  ways  of  expanding  the  area  served  by  the  municipality  by 
adding  additional  central  office  areas  to  the  system. 

There  are  two  important  reasons  for  the  rural  911  committee 
to  consider  a  system  covering  more  than  one  central  officel 

•  In  rural  areas  it  is  unlikely  that  the  central  office 
serves  only  the.  municipality .  In  most  cases,  large 
unincorporated  areas  will  be  included  as  well,  necessitating 
extensive  transfer  operations  with  the  sheriff,  ISP, 

and  any  fire  districts  that  are  involved.  This  can 
be  eliminated  by  developing  a  larger  system  where 
all  affected  agencies  participate. 

•  Adjoining  municipalities  that  commonly  work  together 
can  form  a  larger  system  that  will  serve  all  their  needs 
and  will  probably  reduce  the  communications  costs  of 
each  agency.  That  is,  where  there  were  formerly  two 
individuals  answering  the  phone,  one  would  suffice. 
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Expansion  of  the  area  served  by  a  municipality  can  be  based  on 
several  possible  criteria:  inclusion  of  the  service  area(s)  of  one  or 
more  fire  protection  district;  matching  of  the  service  area  for  911  to 
natural  boundaries;  adding  adjacent  municipalities  that  commonly  work 
together;  conforming  to  emergency  medical  catchment  areas,  etc. 

If  the  911  committee  makes  a  change  in  the  boundaries  of  one  911  system, 
that  change  must,  of  course,  be  accounted  for  in  the  boundaries  of  the 
adjacent  911  systems  in  the  planning  area.  It  is  possible  that  the 
realignment  of  the  boundaries  of  one  911  system  may  produce  a  number  of 
other  changes  in  adjacent  911  system  boundaries. 

The  logical  limits  of  expansion  around  a  small  municipality  are 
included  in  Appendix  B.  Thus,  county,  multicounty,  and  ISP  district  911 
system  alternatives  are  described  and  costed  in  the  appendix. 

In  configuring  alternate  911  systems  within  these  bounds,  the 
911  committees  should  be  guided  by: 

•  The  questions  provided  earlier  in  this  section 

•  Recognition  of  the  general  fact  that  the  larger  the 
911  system  areas  the  more  cost-effective  the  system 
(compare  costs  of  alternatives  in  Reference  1.) 

•  The  political  and  agency  problems  that  exist  in  their  area. 

2.  Mixed  County  Alternatives 


Mixed  counties  are  jurisdictions  where  a  significant  part  of 
the  population  lives  in  an  incorporated  jurisdiction.  Thus  a  part  of  the 
county  may  be  rural  while  other  parts  are  urbanized.  This  creates  a 
rather  more  complex  planning  problem  for  the  911  committee.  Namely, 
when  the  population  of  a  municipality  exceeds  that  of  the  unincorporated 
county  jurisdiction,  the  city  often  has  larger  public  safety  services 
(police,  fire,  and  emergency  medical).  This  increases  the  possibility 
that  such  a  municipality  will  want  to  develop  its  own  911  system,  or 
will  want  to  serve  as  the  public  safety  answering  point  (PSAP)  for  a 
countywide  system  (see  Section  VI-C  and  Appendix  B) . 

If  more  than  one  large  municipality  exists  in  an  area,  911 
problems  are  compounded  as  both  may  want  either  their  own  systems  or  to 
operate  a  countywide  system.  Thus,  while  a  mixed-county  offers  more  local 
options,  it  also  increases  the  difficulty  of  reaching  agreements  acceptable 
to  all.  This  is  particularly  acute  in  areas  where  one  part  of  the  county 
is  urban  while  a  substantial  portion  is  still  rural.  Rock  Island  will 
be  used  as  an  example  of  such  a  county. 
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The  possibility  for  combinations  of  urban  and  rural  communities 
into  911  system  areas  is  quite  high — see  Appendix  B--in  Rock  Island  County. 
Rock  Island  County  could  have  one,  two,  or  three  urban  911  systems. 
Additionally,  the  rural  area  of  that  county  could  have  one  or  two  911  sys¬ 
tems.  Finally,  all  areas  could  be  handled  from  a  single  PSAP  or  the 
rural  areas  could  be  handled  by  the  state  police  district  (which  could 
also  handle  rural  areas  for  other  counties  in  its  district). 

The  911  committees  in  the  mixed  counties  must  deal  with  the 
problem  of  having  several  independently  powerful  jurisdictions  in  the 
planning  process.  In  effect,  this  means  that  more  inter jurisdictional 
cooperation  will  be  needed  to  identify  and  select  911  alternatives  and 
that  more  alternatives  are  possible.  The  911  committee  in  this  type  of 
area  must  concentrate  on  developing  such  inter jurisdictional  cooperation 
so  that  cost-effective,  workable  911  systems  are  developed. 

3.  Urban  County  Alternatives 


In  the  urban  counties,  the  development  and  selection  of  alter¬ 
native  911  systems  is  at  its  most  complex.  Large  and  abutting  jurisdic¬ 
tions  have  municipal  police,  fire,  and  ambulance  services  which  have 
been  developed  to  supply  the  needs  of  their  citizens.  Because  of  dis¬ 
similar  growth  patterns,  jurisdictions  may  share  central  offices  with  all 
or  part  of  adjacent  jurisdictions  and  may  themselves  be  served  by  two  or 
more  central  offices. 

As  suggested  in  Section  II,  911  committees  for  these  urban 
counties  are  expected  to  represent  groups  of  jurisdictions  either  within 
central  office  boundaries,  within  special  regional  groups  (such  as  the 
DUCOM,  NORCOM,  and  Cook  County  radio  districts),  and/or  within  counties. 

Urban  911  committees  must  evaluate  the  jurisdictional  boundary  mismatch 
problems  at  the  central  office  boundaries  in  order  to  determine  the 
possible  combinations  of  central  offices  that  form  911  systems.  To  illus¬ 
trate  this  process,  the  following  discussion  on  suburban  Cook  County 
(excluding  Chicago)  is  provided. 

In  Appendix  B,  three  alternatives  for  911  are  developed  for 
suburban  Cook  County,  The  first  alternative  groups  jurisdictions  to 
minimize  the  boundary  mismatch  problem.  The  second  uses  selective 
routing  to  match  911  systems  areas  to  the  radio  districts.  The  third 
uses  selective  routing  to  match  the  911  system  areas  to  political  boundaries. 

In  the  first  grouping,  the  extent  of  boundary  mismatch  is  mini¬ 
mized  using  a  method  similar  to  that  used  in  the  rural  and  mixed  counties, 
namely  identifying  the  best  match  of  jurisdictional  and  telephone  central 
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office  boundaries.  Unlike  the  rural  and,  to  a  lesser  extent,  the  mixed 
counties,  however,  the  system  illustrated  for  Cook  County  would  require 
a  major  effort  in  inter jurisdictional  cooperation. 

Nevertheless,  the  cost  of  selective  routing  should  prompt  the 
911  committees  to  search  for  911  system  boundaries  that  at  least  minimize 
the  amount  of  selective  routing  required.  Thus,  the  911  committees  should 
identify  combinations  of  central  offices  that  minimize  the  boundary  mis¬ 
match  problem  while  matching  areas  of  current  or  potential  inter jurisdic¬ 
tional  cooperation.  (It  should  be  remembered  while  making  these  deter¬ 
minations  that  call  handling  techniques  such  as  digital  call  relay  between 
adjacent  911  centers  can  minimize  the  impact  of  boundary  mismatch  at  costs 
considerably  below  that  of  selective  routing. ) 

In  cases  where  a  match  between  central  office  and  jurisdictional 
boundaries  does  not  appear  possible  to  a  911  committee,  it  should  consider 
the  use  of  selective  routing  to  divide  a  central  office  into  its  jurisdic¬ 
tional  components.  (The  telephone  company  representatives  can  describe  the 
requirements  for  selective  routing  and  potential  costs  for  implementation 
in  each  area.)  An  example  of  this  technique  is  included  in  Appendix  B 
for  suburban  Cook  County. 

In  that  example,  selective  call  routing  is  used  to  group  juris¬ 
dictions  according  to  inter jurisdictional  radio  districts  that  either 
currently  exist  or  are  under  development  in  suburban  Cook  County.  This 
alternative  matches  the  boundaries  of  the  911  systems  to  those  of  the 
radio  districts  by  using  selective  routing  in  only  those  central  offices 
that  are  on  the  boundaries  of  the  radio  districts.  A  considerable  part 
of  the  cost — one-half,  using  assumptions  discussed  in  Appendix  B — for 
complete  selective  routing  (all  central  offices)  is  saved. 

The  third  alternative  for  Cook  County  shows  complete  selective 
routing  of  all  central  offices  in  the  area  (with  the  exception  of  those 
that  have  no  central  of f ice/ jurisdiction  boundary  mismatch).  In  that 
alternative,  selective  routing  connects  911  calls  to  selected  PSAP  loca¬ 
tions  in  each  jurisdiction. 
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Selective  call  routing  could  be  used  when  two  or  more  large 
jurisdictions  in  a  common  central  office  area  have  incompatible  public 
safety  communication  plans.  In  that  case,  selective  routing  would  route 
calls  to  different  PSAPs  according  to  the  telephone  number  of  the  calling 
telephone , 


In  summary,  urban  counties  should  use  their  best  efforts  to 
minimize  the  use  of  selective  routing  because  of  its  high  costs.  Where 
it  is  necessary  to  employ  selective  routing,  careful  consideration  should 
be  made  of  current  and  future  jurisdictional  and  agency  plans. 

C.  Selection  of  PSAPs  and  Call  Handling  Techniques 


Except  for  determining  alternative  costs  (see  next  subsection)  and 
the  selection  of  a  management  method  (see  Section  VII),  the  selection  of 
PSAP  locations  and  call  handling  techniques  (see  Section  V)  will  complete 
the  description  of  the  911  alternatives. 

In  Appendix  B,  PSAPs  were  located  in  the  largest  law  enforcement 
agency  or  joint  dispatch  facility  in  each  911  system  area  (except  for 
ISP  locations).  This  selection  was  based  on  the  fact  that  the  law 
enforcement  agencies  normally  receive  80%  to  90%  of  the  emergency  calls  and 
are,  therefore,  generally  the  best  equipped  to  assume  the  911  communications 
load.  In  some  areas,  however,  this  may  not  be  the  best  selection  so  the 
911  committees  should  evaluate  the  PSAP  locations  for  the  Appendix  B 
alternatives  and  any  additional  alternatives  they  have  developed. 

PSAP  locations  can  also  be  determined  by  maximizing  the  population 
to  be  served  by  direct  dispatch.  A  single,  properly  trained  person  can 
handle  all  911  call  answering  and  dispatching  for  up  to  18,000  people. 

To  provide  maximum  use  of  personnel,  the  911  committee  will  want,  there¬ 
fore,  to  use  911  personnel  in  the  direct  dispatch  mode  to  the  maximum 
extent  possible.  For  somewhat  smaller  population  bases,  a  911  operator 
can  provide  911  answering  for  all  agencies,  dispatch  for  some  agencies, 
and  provide  call  transfer,  call  relay,  or  call  referral  for  the  balance 
of  the  agencies.  Guidelines  for  determining  these  populations  are  pro¬ 
vided  in  Appendix  B, 

Another  consideration  in  selecting  PSAP  locations  is  the  capabilities 
of  the  central  offices  that  serve  the  candidate  dispatch  centers. 

Telephone  company  members  on  the  911  committees  can  provide  the  committees 
with  information  on  any  advantages  and  disadvantages  of  using  particular 
central  offices. 
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The  final  consideration  in  PSAP  selection  is  to  minimize  telephone 
line  costs.  Most  of  these  costs  are  computed  on  a  per  mile  basis  so 
there  are  cost  advantages  to  selecting  PSAP  locations  that  reduce  PSAP-to- 
agency  and  PSAP-to-central  office  distances. 

Each  911  committee  should,  then,  go  through  the  following  process 
in  completing  the  descriptions  of  alternatives  they  want  to  consider  for 
final  selection: 

•  In  each  911  system  area,  identify  agencies  that  want  to 
operate  with  either  direct  dispatch,  call  transfer,  call 
relay,  or  call  referral. 

•  Determine  the  dispatch  locations  of  the  largest  (in  terms  of 
call  volume)  agencies  desiring  direct  dispatch  911. 

•  Evaluate  space  availability  in  the  dispatch  centers  for  the 
911  personnel  and  possible  dispatch  for  additional  agencies, 

if  desired.  Include  consideration  of  direct  dispatch  of  ambulances. 

•  Determine  distances  from  these  dispatch  centers  to  central 
offices  and  other  agencies. 

•  Determine  relative  capabilities  of  central  offices  in 
candidate  PSAP  locations. 

•  Select  PSAPs  based  on  the  above  considerations, 

•  Describe  call  handling  techniques  to  be  used  for  each  agency. 

D.  Costs  of  Alternative  Systems 


The  initial  (implementation)  and  recurring  (ongoing)  costs  of  911 
systems  are  described  in  Appendix  B.  These  costs  were  developed  using 
telephone  charges  (provided  by  the  Illinois  Telephone  Association), 
typical  salaries  for  answering  personnel,  and  estimated  costs  of  logging 
recorders.  If  a  911  committee  develops  new  alternatives  that  it  wants 
to  cost,  it  should  go  through  a  costing  process  similar  to  that  described 
in  Appendix  B  and  briefly  discussed  in  this  subsection. 

The  costs  of  alternative  911  systems  must  be  considered  in  terms 
of  both  implementation  costs  and,  more  importantly,  ongoing  operational 

costs.  The  principal  implementation  cost  elements  are:  new  facilities 
(if  required),  telephone  system  implementation,  and  telephone  logging 
recorders.  The  principal  operational  cost  elements  are  the  call  answer¬ 
ing  personnel  and  the  telephone  system. 


51 


Facility  requirements  are  heavily  dependent  on  the  number  of  call 
answering  and  dispatch  position  requirements.  Guidelines  to  assist  911 
committees  in  determining  the  number  of  call  answering  and  dispatch  pos¬ 
itions  are  presented  in  Appendix  B  of  this  manual.  A  common  rule-of-thumb 
is  that  each  position  requires  approximately  60  square  febt  of  floor  space 
to  allow  for  the  console  and  passage  space.  Costs  for  facilities  are 
not  included  in  Appendix  B  because  of  the  innumerable  options  available. 

911  committees  should,  however,  evaluate  the  desirability  of  alternatives 
considering  the  needs  for  modifying  or  building  facilities. 

The  telephone  system  is  comprised  of:  incoming  911  lines,  outgoing 
private  lines,  listed  and  unlisted  business  lines,  and  the  call  answering 
telephone  equipment.  To  determine  the  installation  and  recurring  costs 
of  these  lines  and  equipment,  the  telephone  company  serving  the  PSAP  must 
know  the  number  and  type  of  telephone  lines,  the  distances  between  points 
to  be  interconnected  by  dedicated  lines,  the  number  of  answering  positions, 
and  the  total  number  of  lines  to  be  terminated  at  each  position.  The 
telephone  company  serving  the  proposed  PSAP  can  assist  in  developing  tliis 
information  and  provide  estimates  of  the  telephone  system  installation 
and  operating  costs. 

If  selective  call  routing  is  to  be  considered  as  an  alternative, 
preliminary  cost  estimates  have  been  developed  by  the  Illinois  Telephone 
Association,  These  estimates  are  $2  per  telephone  main  station  (telephone 
number)  for  installation  and  a  monthly  cost  of  $0.08  per  main  station  for 
file  updating.  These  costs  are  based  on  the  estimates  of  providing  sel¬ 
ective  call  routing  in  the  Chicago  metropolitan  area.  The  actual  costs 
will  vary  depending  on  the  specific  telephone  network  arrangement  and 
the  finalization  of  the  system  development  work.  The  following  911  cost 
items  are  not  included  in  the  cost  estimates:  telephone  station  equip¬ 
ment  at  the  PSAPs ;  transfer  arrangements  from  the  PSAPs  to  remotely 
located  emergency  dispatching  operations;  optional  911  features,  including 
Automatic  Number  Identification  and/or  Automatic  Location  Identification 
displays;  special  requirements  such  as  alternate  routing  arrangements, 
backup  emergency  power,  cable  facility  diversity,  and  access  to  computer 
data  files;  and  telephone  company  return  on  investment. 

In  other  parts  of  the  state,  the  installation  and  operating  costs 
of  selective  routing  could  be  almost  twice  the  estimates  presented  above 
because  there  are  fewer  central  offices  available  which  are  capable  of 
being  used  for  selective  routing.  This  results  in  much  longer  trunks 
from  the  central  offices  and  PSAPs  to  the  nearest  selective  routing  office, 
thus  creating  higher  costs.  Another  factor  that  must  be  considered  is  the 
potentially  prohibitive  costs  of  selective  routing  to  the  smaller  telephone 
companies . 
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The  cost  of  logging  recorders  can  vary  significantly  depending  on 
the  type  of  recorder  and  the  features  provided.  Table  4  provides  a 
guideline  to  the  cost  of  these  recorders  as  a  function  of  the  number  of 
audio  recording  channels.  Exact  costs  must  obviously  be  obtained  from 
manufacturers  at  the  time  of  system  implementation.  The  cost  of  the  time 
recording  channel  must  be  included  when  using  this  table.  For  example, 
if  9  audio  channels  are  required,  a  ten-channel  recorder  would  be  needed 
(nine  audio  channels  and  one  time  channel)  and  would  cost  approximately 
$9,400. 


Table  4 

ESTIMATED  COSTS  OF  LOGGING  RECORDERS* 

No.  of  Channels  Estimated  Costs 

1-4  $  4,200 

1-10  9,400 

11-20  13,000 

21-40  26,000 

41-60  39,000 

There  is  a  choice  of  two  configurations  which  may  be  used  to  connect 
the  telephone  system  to  the  logging  recorders.  The  first  method  (which 
is  used  in  Appendix  B)  is  to  connect  each  911  line  to  a  separate  logging 
recorder  channel.  This  method  records  the  entire  conversation  on  the  911 
line,  even  if  the  call  is  transferred.  The  second  method  is  to  connect 
the  telephone  set  of  each  call  answering  position  to  the  logging  recorder. 
Using  this  second  method,  only  that  portion  of  the  call  when  the  call 
answerer  is  on  the  911  line  is  recorded  (no  recording  after  a  call  is 
transferred).  This  system  requires  less  recording  channels  and  is  less 
costly.  Finally,  an  existing  dispatch  center  may  have  a  recorder  with 
unused  capacity  which  could  be  incorporated  into  the  911  system.  The  911 
committees  should  determine  which  configuration  they  will  use  for  each 
alternative  in  order  to  determine  the  cost  of  logging  recorders.  As  used 
in  Appendix  B,  logging  recorder  costs  are  80-90  percent  of  initial  costs. 

The  number  of  personnel  required  to  staff  a  911  system  can  be  deter¬ 
mined  using  the  process  described  in  Appendix  B.  Either  call  data  or  a 
population-based  estimate  can  be  used  to  estimate  call  handling  requirements. 


Derived  from  manufacturers’  literature — 1976. 
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The  number  of  personnel  needed  to  provide  the  911  function  must  then  be 
compared  to  the  number  of  personnel  available  in  existing  public  safety 
communications  facilities  in  order  that  the  need  for  new  personnel  can 
be  determined. 

For  the  alternatives  described  in  Appendix  B,  certain  assumptions  on 
personnel  requirements  were  made  based  on  rural-urban  population  call 
volumes.  The  911  committees,  with  actual  call  data  developed  for  each 
agency,  will  be  able  to  refine  these  estimates  both  for  the  Appendix  B 
alternatives  and  new  alternatives  that  they  have  developed. 

The  911  committees  can,  then,  determine  personnel  requirements 
for  each  911  alternative  by  the  following  process: 

•  Determine  the  call  volumes  to  be  handled  by  direct  dispatch, 
call  transfer,  call  relay,  and  call  referral  by  each  PSAP. 

•  Using  the  closest  match  to  the  call  handling  percentages 
provided  in  Appendix  B  (Table  B-3),  determine  the  number 
of  personnel  needed  to  provide  911  call  answering  and 
dispatch  (if  single  stage  direct  dispatch  is  used).  If 
two  stage  operation  is  used,  determine  the  number  of 
911  answering  positions  required. 

•  Determine  the  availability  of  personnel  in  the  candidate 
PSAPs  to  provide  the  levels  of  staffing  needed. 

•  Determine  additional  personnel  needs  (if  any)  to  provide 
911  services  for  each  alternative, 

•  Determine  the  cost  of  new  personnel  for  each  alternative. 


E.  Summary 


This  section  has  described  the  rather  complex  process  of  evaluating, 
configuring,  and  costing  alternatives.  Each  911  committee  should  make 
a  major  effort  to  assure  that  the  alternatives  that  emerge  from  this 
process  are  those  that  have  support  from  some  segment  of  the  committee. 

In  Section  VIII,  a  structured  process  for  evaluating  these  alternatives 
will  be  described. 
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VII  MANAGEMENT  TECHNIQUES 


A.  Introduction 


There  ai-e  two  basic  management  forms — joint  powers  and  contract — 
commonly  used  to  implement  and  operate  a  multi-agency  911  system. 

Due  to  the  nature  of  911,  all  911  systems  will  need  to  be  managed  by  one 

♦ 

form  or  the  other.  Even  a  single  city  911  system  will  require  some  form 
of  interagency  agreement  because  fire,  police,  and  ambulance  agencies  must 
be  included.  The  most  basic  management  form  is  a  straight  contract  between 
two  agencies  or  jurisdictions  where  one  agrees  to  provide  a  specific  ser¬ 
vice  for  the  other.  One  common  example  is  a  contract  between  the  sheriff 
and  a  town  when  the  sheriff  provides  law  enforcement  for  the  town.  Joint 
powers  agreements  are  generally  rather  more  complex  and  often  involve 
a  number  of  participants. 

This  section  will  first  present  a  description  of  each  form  and  will 
discuss  their  applicability  to  different  situations.  Next,  we  will 
present  a  checklist  which  can  be  used  to  indicate  the  most  appropriate 
management  technique  for  any  given  system.  This  checklist  should  be 
completed  for  each  alternative  911  configuration. 

B,  Joint  Powers  Agreements 


A  joint  powers  agreement  is  an  intergovernmental  agreement  which 
creates  a  separate  authority  to  perform  a  specific  function.  For  example, 
all  signees  of  the  agreement  would  have  one  representative  on  a  policy 
board  created  by  the  document.  This  policy  board  would  collect  and  disperse 
operating  funds,  make  overall  policy  decisions,  and  hear  grievances.  It 
would  be  fiscally  and  legally  responsible  for  the  provision  of  service  in 
the  designated  area.  Operating  policy  would  be  developed  by  a  represen¬ 
tative  committee  of  user  agencies  who  would  determine  how  calls  should 
be  handled,  what  levels  of  service  were  to  be  provided,  and  other  actual 
day-to-day  decisions. 

The  joint  powers  agreement  is  particularly  valuable  in  defusing  a 
politically  volatile  situation.  It  provides  an  alternative  to  simple 
management  by  existing  agencies,  as  well  as  a  neutral  control  of  resources. 
It  also  provides  a  clearly  identified  authority  which  is  accountable  to 
the  state,  the  user  agencies,  and  the  citizens.  Thus,  such  an  agreement 
is  the  most  useful  where  there  are  two  or  more  jurisdictions  of  comparable 
size  and  resources  who  are  willing  to  cooperate  in  a  joint  venture  of 
this  kind. 

* 

This  does  not  exclude  special  districts,  but  they  are  harder  to  imple¬ 
ment  and  less  acceptable  for  this  type  of  service. 
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In  order  to  promote  the  acceptability  of  a  joint  powers  management 
plan,  several  subjects  should  be  carefully  addressed  by  any  group  wishing 
to  develop  this  form  of  911  management: 

•  Any  cost-sharing  mechanism  to  determine  user  contributions 
should  be  based  on  some  neutral  criteria — such  as  population 
served,  volume  of  calls  per  month,  or  size  of  original 
communications  budget. 

•  Continuity  of  funding  should  be  written  into  the  agreement 
so  that  each  agency's  contribution  is  automatic.  This  might 
be  accomplished  by  having  both  cities  and  counties  dedicate 
a  portion  of  their  tax  rate  (determined  by  their  total 
contribution)  with  the  revenue  paid  directly  to  the  911  system. 

•  The  prerogatives  and  obligations  of  signees  should  be  clearly 
specified  in  the  document  itself,  as  should  the  prerogatives 
and  obligations  of  the  911  communications  system  operation. 

This  will  reduce  ambiguity  and  disagreement  after  the 
system  has  been  implemented. 

•  Grievance  procedures  should  be  clearly  stated,  and  be  open  to 
users  and  providers  equally.  The  form  of  these  proceedings 
should  be  publicized  and  easily  accessible  to  all  concerned. 

•  Levels  of  service  to  citizens  and  user  agencies  should  be 
stated  in  the  document  in  order  to  establish  response 
criteria  and  to  eliminate  ambiguity.  These  levels  of 
service  must  also  meet  statewide  standards. 

There  are  two  major  problems  associated  with  this  type  of  inter¬ 
governmental  agreement,  particularly  when  dealing  with  an  area  as  sensi¬ 
tive  as  public  safety  communications.  First,  if  there  are  several  juris¬ 
dictions  involved  it  may  be  difficult  to  develop  an  agreement  acceptable 
to  all  of  them.  If  it  is  apparent  that  this  will  be  the  case,  the  only 
solution  is  consideration  of  another  alternative.  The  second  problem  is 
not  quite  so  easily  dealt  with  and  will  arise  whenever  a  joint  powers 
agreement  is  signed  which  places  the  911  communications  facilities  in 
an  existing  agency.  For  example,  a  group  of  cities  signs  an  agreement 
with  the  county,  but  the  911  communications  are  operated  from  the  sheriff's 
facilities.  Since  communications  would  be  a  separate  function,  the 
sheriff  would  no  longer  pay  the  wages  of  all  of  the  communications  personnel. 
This  could  create  personnel  problems. 
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c. 


Contractual  Agreements 


Contract  management  of  emergency  communications  is  probably  the 
simplest  and  most  straightforward  form.  Essentially,  an  existing  agency 
agrees  to  provide  communications  for  others  in  the  area.  Thus  the  pro¬ 
vider  agency  would  be  responsible  for  911  answering  and  would  bill  user 
agencies  according  to  some  prearranged  criteria.  It  is  most  feasible 
in  areas  where  there  is  one  acknowledged  agency  with  the  capability  to 
operate  a  911  system,  or  where  other  major  agencies  in  the  area  agree 
that  an  acknowledged  primary  agency  should  operate  911. 

The  following  are  some  considerations  which  should  be  thoroughly 
discussed  by  all  participants  and  written  into  the  contract: 

•  The  billing  criteria  must  be  specified  in  the  contract  and 
should  be  unalterable  unless  a  new  contract  is  drawn  and 
signed.  This  will  eliminate  user  fears  that  the  costs  will 
grow  arbitrarily.  If  the  provider  agency  undertakes  to 
finance  the  system,  that  should  also  be  clearly  stated, 

•  A  user  board  should  be  established  to  develop  and  monitor 
operating  policies  and  levels  of  service.  It  should  have 
clearly  defined  recourses  if  the  contract  agency  does  not 
meet  agreed-upon  criteria. 

•  All  operating  policy  and  levels  of  service  should  be  signed 
by  contractor  and  contractee  so  that  both  are  aware  of  the 
liabilities  and  prerogatives  of  their  positions. 

•  The  contract  should  provide  for  a  grievance  procedure  which  is 
accessible  to  user  agencies  and  which  has  the  authority  to 
enforce  provider  compliance  in  cases  of  need. 

•  A  provision  for  an  annual  user  review  should  be  written  into 
the  contract  to  provide  an  official  forum  for  discussion. 

Although  this  is  a  simple  management  form,  it  has  more  potential 
problems  than  those  inherent  in  joint  powers  agreements.  If  the  provider 
agency  is  viewed  with  any  suspicion  by  potential  user  agencies,  it  may 
be  extremely  difficult  to  reach  any  consensus  on  operations  and  policy. 
This  may  be  difficult  to  resolve,  particularly  if  the  contract  form  has 
inadequate  provisions  for  user  input.  Even  in  an  area  where  local 
agencies  have  historically  worked  closely  with  each  other,  these  sorts  of 
issues  can  arise. 
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D. 


Joint  Powers  and  Contract  Management — A  Comparison 


The  major  differences  between  joint  powers  and  contractual  911 
management  are  presented  in  Table  5,  These  differences  focus  on  the 
location  of  fiscal  control  and  responsibility  for  the  provision  of  service. 
Management  by  joint  powers  agreement  provides  a  new  line  of  authority  for 
emergency  communications.  The  Policy  Board  formed  by  the  agreement  is 
ultimately  responsible  for  provision  of  service  and  has  fiscal  control 
of  the  communications  system.  In  contrast,  management  by  contract  util¬ 
izes  preexisting  agencies.  Fiscal  control  and  responsibility  for  pro¬ 
vision  of  service  is  given  to  an  agency  which  is  already  providing  services 
in  the  area.  There  is  no  new  communications  authority,  and  user  agencies 
do  not  have  the  built-in  input  that  is  possible  with  a  joint  powers 
agreement , 

However,  each  form  is  appropriate  for  certain  types  of  situations, 
and  while  one  proposed  911  configuration  would  best  be  managed  by  a  joint 
powers  agreement,  another  would  be  suited  to  contract.  It  is  important 
to  develop  alternative  management  agreements  as  part  of  the  process  of 
defining  specific  911  configurations.  An  alternative  can  be  technically 
and  operationally  viable,  but  if  the  proposed  management  scheme  is  not 
acceptable  to  the  participants,  that  alternative  is  not  viable.  This 
is  illustrated  by  the  three  sample  configurations  in  Rock  Island 

County  which  are  presented  in  Figure  4. 

In  example  one,  a  countywide  system,  all  public  safety  agencies  and 
municipalities  would  share  one  answering  point  with  the  county  and  its 
agencies.  Consequently,  any  management  agreement  would  have  to  be  accep¬ 
table  to  the  entire  county.  For  a  system  of  this  size,  knowing  that  there 
are  several  large  cities,  a  joint  powers  agreement  would  probably  be  the 
most  appropriate. 

In  example  two,  the  county  is  divided  into  three  roughly  equal  por¬ 
tions,  and  most  of  the  population  is  contained  in  the  central  section. 
Consequently,  this  section  would  be  most  likely  to  develop  a  joint  powers 
agreement.  The  northern  and  southern  ends  would  be  more  likely  to  develop 
management  by  contract  since  fewer  jurisdictions  and  agencies  would  be 
involved . 

In  example  three,  the  main  centers  of  population  are  separated  so 
it  seems  likely  that  each  jurisdiction  would  operate  911  via  an  inter¬ 
agency  contract.  Again,  a  contractual  agreement  would  probably  be  most 
suitable  for  the  northern  and  southern  parts  of  the  county. 
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Table  5  COMPARISON  OF  JOINT  POWERS  AND  CONTRACTS  MANAGEMENT 


MEASURES 

JOINT  POWERS 

CONTRACTS 

Applicability 

Areas  with  equivalent 
municipalities  or 
agencies 

Areas  where  one  agency 
is  acknowledged  leader 

Valuable  in  a  politi¬ 
cally  volatile  sit¬ 
uation 

Most  straightforward 
management  form 

Authority 

Policy  Board 

Existing  agency 

Fiscal  Control 

Policy  Board 

Existing  agency 

Provision  of  service 

Policy  Board 

Existing  agency 

Operating  Policy 

Users  committee 

Users  committee 

Grievance  Procedures 

Formal  through  Policy 

Board 

Must  be  set  up  with 

contract 

Levels  of  service 
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In  each  of  these  examples,  special  arrangements  would  have  to  be  made 
with  adjacent  agencies  and  their  PSAPs  to  arrange  for  appropriate  handling 
of  calls.  As  a  general  rule  of  thumb,  the  smaller  the  911  system,  the 
more  agreements  with  adjacent  agencies  that  will  have  to  be  developed, 

E.  Deciding  on  Management  Format 


Although  the  management  format  for  each  alternative  can  be  discussed 
by  the  911  committee  as  a  whole,  it  is  reasonable  to  consider  this  step 
in  subcommittees  of  potential  system  members.  Only  those  jurisdictions 
which  will  share  a  center  need  discuss  the  possible  management  of  that 
center.  Once  the  forms  of  management  are  understood,  two  considerations 
will  indicate  management  techniques  which  would  be  the  most  successful: 

•  Is  the  alternative  under  discussion  one  with  several 
agencies  that  each  could  technically  operate  a  911  system,  or 
is  a  single  agency  most  capable  of  providing  911?  If 

there  are  several  agencies  of  similar  capability,  it  will 
probably  be  more  productive  to  consider  joint  powers  as 
the  most  feasible  technique.  If  all  agencies  agree  to 
allocate  this  function  to  one  particular  group,  a 
contractual  agreement  would  also  be  possible. 

•  If  there  is  a  single  agency  most  capable  of  providing  911, 
will  others  in  the  area  agree  to  a  service  so  provided? 

The  failure  to  reach  an  agreement  on  contract  management 
indicates  that  the  system  would  not  be  functional.  In 
that  event,  the  agencies  should  determine  either  that  a 
joint  powers  agreement  can  work  or  the  alternative  should  be 

eliminated  as  invalid. 

If  the  initial  meetings  of  potential  911  system  members  are  able  to 
produce  a  management  form  conditionally  acceptable  to  all,  then  the 
alternative  should  be  considered  as  viable  for  final  consideration  and 
analysis . 


One  final  point:  The  rules  on  facilities  having  access  to  Computerized 
Criminal  Histories  apply  to  LEADS,  NCIC,  etc.  These  rules  are  under 
review  at  both  state  and  national  levels  and  can  impact  on  the  manage¬ 
ment  provisions  of  interagency  and  intergovernment  agreements.  Local 
911  Committees  are  urged  to  contact  the  ICC  to  determine  the  impact  of 
these  rules  on  their  management  agreements. 
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VIII  SELECTION  OF  ALTERNATIVES 


The  911  committees  should  now  be  ready  to  use  the  information  they 
have  accumulated  as  a  basis  for  selecting  911  systems  to  serve  their 
planning  area.  Each  911  system  to  be  evaluated  will  have  five  basic 
features:  1)  a  specific  geographic  area  which  contains  a  number  of 

jurisdictions,  agencies,  and  telephone  exchanges  (plus,  perhaps,  parts 
of  other  jurisdictions  and  agencies),  2)  a  set  of  call  handling  procedures 
for  the  included  agencies,  3)  a  selected  PSAP,  4)  estimated  initial  and 
recurring  costs,  and  5)  a  method  of  management.  This  section  will  pro¬ 
vide  a  method  for  ranking  these  (and  other)  911  system  features. 

Table  6  contains  a  matrix  which  the  911  committees  can  use  to  rank 
the  alternatives  (the  elements  in  this  table  will  be  discussed  later  in 
this  section).  It  is  probable  that  members  of  911  committees  will  not 
all  agree  on  the  ranking  of  benefit  measures  for  each  alternative-- 
particularly  benefits  which  are  not  easily  measured — so  each  member 
should  have  the  opportunity  to  independently  rank  them.  After  its  indiv¬ 
idual  members  have  ranked  the  alternatives,  then  a  911  committee  should 
meet  to  evaluate  the  rankings  and  develop  a  consensus  of  the  committee 
members . 

Table  6  contains  a  mix  of  quantitative  (measurable)  benefit  measures 
and  qualitative  (unmeasurable  or  subjective)  benefit  measures.  For  exam¬ 
ple,  the  cost  of  the  telephone  system  is  a  quantitative  measure^  while  the 
desires  of  an  agency  for  a  particular  configuration  is  a;  qualitative 
measure. 

In  using  Table  6,  the  911  committee  members  should  rank  the  alterna¬ 
tives  for  each  benefit  measure.  The  best  alternative  should  receive  the 
lowest  number  (one),  the  worst  alternative  should  receive  the  highest 
number  (equal  to  the  total  number  of  alternatives  being  considered),  and 
the  other  alternatives  should  receive  rankings  in  ascending  order  of 
undesirability.  For  example,  if  four  alternatives  are  being  ranked  for 
"installation  Costs,"  the  alternative  with  the  lowest  installation  cost 
would  be  ranked  1,  the  alternative  with  the  next  lowest  cost  would  be 
ranked  2,  the  third  lowest  cost  alternative  would  be  ranked  3,  and  the 
most  expensive  alternative  would  be  ranked  4.  Each  alternative  should  be 
ranked  by  each  benefit  measure  and  a  composite  (average)  ranking  should  be 
developed . 

The  first  step  in  the  selection  process  is  to  assign  each  alternative 
a  number  to  be  used  in  the  Table  6  matrix.  Each  member  should  use  Table  6 
to  develop  ratings  for  each  benefit  measure  and  an  average  ranking  for 


63 


Table  6  RANKING  OF  ALTERNATIVES 


Alternative  Number 


Benefit  Measures* 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Installation  Costs 

Facility  Costs 

Personnel  Costs 

Monthly  Telephone  Costs 

Costs  to  Telephone  Companies 

Boundary  Match 

Calls  Using  Direct  Dispatch 

Call  Handling  Agreement 

Match  to  Current  Agreements 

Central  Office  Capabilities 

Reliability  of  Power 

Personnel  Utilization 

Agency  Desires 

Jurisdiction  Desires 

Public  Benefit 

System  Management 

Total  Initial  Costs 

Total  Recurring  Costs 

Average  Benefit  Ranking 

*A11  benefit  measures  need  not  be  used.  Each  911  Committee  can  select  a 
subset  of  these  measures  that  they  wish  to  use.  Clearly,  additional 
benefit  measures  can  also  be  selected. 
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each  alternative.  In  the  balance  of  this  section,  we  will  discuss  the 
benefit  measures. 

The  first  two  benefit  measures  are  initial  911  system  costs.  Tele- 

phone  costs  for  lines  and  equipment  and  recorders  are  presented  for  the 
alternatives  in  Appendix  B  and  can  be  developed  for  additional  alternatives 
as  discussed  in  Section  VI-E.  If  an  alternative,  by  requiring  the  addition 
of  911  to  a  facility,  requires  facility  modification  costs,  or  if  a  new 
facility  is  needed  for  a  PSAP,  those  costs  should  be  determined  (roughly) 
and  used  to  rank  the  al ternatives--least  expensive  to  most  expensive. 

The  sum  of  these  two  costs  should  be  used  under  "Total  Initial  Costs" 

(third  row  from  bottom)  to  provide  an  overall  initial  cost  ranking. 

"Personnel  Costs"  and  "Monthly  Telephone  Costs"  (the  next  two  bene¬ 
fit  measures)  are  the  ongoing  costs  of  the  911  systems.  All  per¬ 
sonnel  and  telephone  costs  for  all  911  systems  in  the  911  planning  region 
should  be  included.  For  example,  if  an  alternative  in  a  911  planning 

region  consists  of  two  municipality  911  systems  and  one  county  911 
system,  the  sum  of  the  costs  of  personnel  and  monthly  telephone  charges 
for  all  three  systems  should  be  determined  and  used  in  the  ranking  process. 
If,  on  the  other  hand,  one  911  alternative  for  a  911  planning  area  has 
that  area  as  part  of  a  larger  (ISP  region,  multicounty,  etc.)  911  system, 
then  the  911  planning  area's  share  (worked  out  on  a  population  basis)  of 
the  cost  of  the  larger  911  system  would  be  used  in  the  ranking  process. 

The  sum  of  the  personnel  and  recurring  telephone  costs  should  be 
determined  for  each  alternative  and  used  in  the  "Total  Recurring  Costs" 
row  (next  to  last  row  in  Table  6)  to  provide  an  overall  recurring  cost 
ranking.  The  final  cost  element,  "Costs  to  Telephone  Companies,"  should 
be  provided  by  the  local  telephone  companies  as  an  indication  of  the 
relative  cost  impact  of  the  alternatives  on  the  telephone  companies. 

The  remaining  elements  in  Table  6  are  benefit  measures,  some  of 
which  are  objective  and  some  of  which  are  subjective.  The  first  of 
these  is  "Boundary  Match,"  meaning  the  extent  to  which  the  alternatives 
provide  a  match  between  agency/jurisdictional  and  telephone  boundaries. 

Here  the  best  match  should  receive  the  best  ranking  (lowest  number)  and 
the  poorest  match  the  lowest  ranking  (highest  number). 


+  See  Section  VI-D  for  a  discussion  of  the  wide  range  of  initial  costs 
implicit  in  the  method  of  use  of  logging  recorders.  If  some  PSAPs  have 
unused  recorder  capacity  that  could  be  used  for  911,  this  capacity 
should  be  accounted  for  in  ranking  the  alternatives. 


Ah  flirect  dispatch  is  the  most  efficient  form  of  911  call  handling, 
the  number  of  calls  handled  by  that  method  should  be  used  as  a  means  of 
r-anking  alternatives.  For  example,  if  one  alternative  handled  60%  of 
tlie  911  calls  by  direct  dispatch  while  a  second  alternative  handled  40%, 
then  the  first  alternative  should  receive  a  higher  ranking. 


Equally  Important  is  the  "Call  Handling  Agreement"  benefit  measure. 

The  extent  to  which  the  agencies  in  a  911  system  alternative  are  satisfied 
with  the  call  handling  techniques  available  to  them  in  a  911  system  will 
certainly  influence  the  chances  of  success  of  that  911  system.  This  is 
basically  a  technical  and  operational  problem  in  which  the  participants 
in  a  911  system  must  reach  agreement  (on  call  handling  techniques  to  be 
employed  by  that  system)  or  select  a  different  alternative.  Ranking'  the 
alternatives  with  this  benefit  measure  will,  then,  reflect  the  satisfaction 
of  the  agencies  with  the  agreements  that  have  been  worked  out  in  earlier 
planning  steps  (See  Section  VI). 

In  many  areas,  the  agencies  and  jurisdictions  in  the  911  planning 
areas  will  have  some  current  agreements  for  working  together  to  provide 
services.  Additionally,  they  may  have  participated  in  joint  study  efforts 
and  have  developed  common  bases  for  agreements.  Matching  of  alternative 
911  system  boundaries  to  existing  areas  of  agreement  or  to  existing  service 
areas  is  to  be  ranked  under  "Match  to  Current  Agreements."  Examples  of 
good  matches  between  agencies  and  911  system  boundaries  would  be: 
fire  protection  agencies  bound  by  mutual  aid  pacts;  emergency  medical 
service  areas?  city  police  and/or  sheriffs  service  areas;  and  ISP  regional 
areas.  911  system  alternatives  that  fragment  these  service  areas  are, 
then,  somewhat  less  desirable  than  those  that  do  not. 

The  "Central  Office  Capabilities"  refers  to  the  ability  of  central 
offices  to  provide  sophisticated  911.  By  locating  a  PSAP  in  the  service 
area  of  the  more  modern  central  offices,  users  may  gain  some  services  not 
possible  from  older  central  offices.  Telephone  company  representatives 
should  provide  information  on  the  rankings  of  the  alternatives  using 
ill  is  benefit  measure. 

i'lic  "Reliability  of  Power"  at  the  proposed  PSAPs  can  effect  the 
selection  of  alternatives.  Here  the  911  committee  should  rank  the  alter¬ 
natives  on  both  the  reliability  of  commercial  power  and  the  availability 
of  backup  power.  Costs  should  also  be  considered  in  ranking  by  this 
benefit  measure. 
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A  very  importnnt  benefit  monsuro  is  that  of  "Personnel  Pt  1 1  i  7,a  l  i  on  .  ” 

The  extent  to  which  personnel  already  involved  in  public  safety  commun¬ 
ication  can  be  used  for  911  operations  is  a  measure  of  the  cost-effectiveness 
of  the  system.  Comparing  the  number  of  personnel  required  at  the  PSAP 
to  the  number  of  personnel  already  providing  dispatching  at  the  PSAP 
location  is  a  good  method  of  evaluating  personnel  utilization.  Additionally, 
the  effectiveness  of  personnel  utilization  can  be  ranked  by  comparing  the 
total  number  of  911  and  dispatch  personnel  required  for  the  various 
alternatives.  Clearly,  the  911  alternative  that  requires  the  fewest 
additional  personnel  is  the  best  according  to  this  benefit  measure. 

The  next  two  benefit  measures--"Agency  Desires"  and  "Jurisdiction 
Desires"--are  included  to  provide  the  agencies  and  jurisdictions, 
respectively,  with  a  means  of  ranking  the  alternatives  based  on  their 
subjective  feelings  toward  their  desirability.  These  rankings  can  reflect 
such  factors  as:  political  interactions  of  the  jurisdictions,  service 
orientations  of  the  agencies,  anticipated  improvement  in  service,  and 
acceptability  to  the  public. 

The  provision  of  911  is,  as  pointed  out  earlier,  a  major  "Public 
Benefit."  Therefore,  the  ranking  provided  for  this  benefit  measure 
should  be  based  on  such  other  factors  as:  minimum  overall  costs  to  the 
public,  minimum  delays  in  call  handling,  and  the  most  effective  use  of 
public  safety  resources.  Public  members  of  the  911  committees  can 
contribute  their  understanding  of  community  desires  to  the  ranking 
process  by  way  of  this  benefit  measure. 

The  final  benefit  measure  that  can  be  ranked  is  that  of  "System 
Management."  The  911  committees  will  have  previously  (see  Section  VII) 
considered  the  management  form  and  content  for  controlling  and  operating 
the  911  systems.  These  considerations  will  provide  the  committee  members 
with  a  means  of  ranking  the  alternatives  based  on  the  relative  difficulty 
in  achieving  management  agreements  among  participants  in  each  system. 

Thus,  if  a  911  system  requires  the  combination  of  four  agencies,  and  two 
agencies  want  joint  powers  while  two  agencies  want  contract  management, 
this  would  be  a  lower  ranked  system  (for  this  benefit  measure)  than  would 
be  the  case  if  all  four  agencies  favored  the  same  management  form. 

The  last  row  of  Table  6  is  provided  to  average  the  benefit  (not  cost) 
measures  and  provide  an  overall  ranking  of  the  alternatives.  The  lowest 
number  corresponds  to  the  best  system.  It  is  recognized  that  some  of 
the  benefit  measures  will  be  more  important  to  some  members  than  others. 

These  preferences  for  certain  benefit  measures  should  be  brought  out  at 
the  committee  meetings  and  openly  discussed. 
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The  911  committee  should  then  put  together  a  final  summary  ranking 
of  alternatives  using  averages  of  the  rankings  provided  by  the  individual 
members.  This  summary  ranking  of  benefits  and  the  costs  of  the  alterna¬ 
tives  should  then  be  discussed  by  the  full  committee  to  select  the  most 
cost-effective  alternative  for  the  911  planning  area. 

In  the  event  that  the  agencies  and  jurisdictions  are  unable  to  reach 
agreement  on  some  alternative,  the  ICC  will  provide  assistance  to  the  911 
committees , 
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IX  PREPARATION  OF  PRELIMINARY  911  PLANS 


Aller  an  alternative  has  been  selected,  it  will  be  necessary  to 
develop  a  tentative  911  plan.  This  plan  should  include  a  schedule  of 
implementation  and  at  least  the  elements  outlined  below.  It  must  be 
submitted  to  the  ICC  for  approval  before  January  31,  1980.  The  plans 
should  be  on  a  county  by  county  basis.  That  is,  all  plans  for  a  county 
should  be  submitted  in  one  package.  In  this  chapter  we  present  '’minimal” 
plan  requirements.  Each  911  plan  should  contain  a  statement  dealing  with 
each  topic  area,  since  the  success  of  the  resultant  system  can  be 
seriously  jeopardized  if  complete  interagency  and  inter jurisdictional 
understanding  is  not  reached. 

A .  Configuration  of  the  911  System 

It  is  most  important  that  the  proposed  911  service  area  be  clearly 
described  to  all  affected  agencies  prior  to  any  definitive  implementation 
action.  Consequently,  a  list  of  concerned  agencies  should  be  compiled, 
and  a  representative  of  each  agency  should  sign  it  to  demonstrate  accep¬ 
tance.  This  will  prevent  situations  where  one  area  is  blocked  in  its 
911  development  because  of  actions  taken  by  another  jurisdiction. 
ConceiMied  agencies  will  include: 

•  All  member  agencies  with  their  service  areas.  A  member 
agency  is  one  with  the  bulk  of  its  911  calls  for  that  area 
processed  through  the  system  PSAP.  These  agencies  will 
have  to  closely  cooperate  in  the  911  center  management. 

•  All  marginal  agencies  should  be  listed,  together  with 
their  service  areas  within  the  listed  exchanges. 

Marginal  agencies  are  those  with  most  of  their  service 
area  in  another  PSAP  area.  For  example,  if  ten  percent 
of  Agency  A* *s  service  area  falls  within  an  exchange  wired 
into  a  PSAP,  this  should  be  described.  Call  handling  for  the 
ten  percent  of  the  calls,  e.g.,  call  transfer  between  PSAPs , 

a  special  line  to  the  appropriate  PSAP,  and  radio  relay 
of  the  information,  also  should  be  described. 

•  The  affected  exchanges  should  be  clearly  listed  so  that 
there  is  no  doubt  about  all  prefixes  accessing  this  particular 
answering  point  (PSAP). 
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B. 


Technical/Operational  Components 


Although  the  proposed  state  requirements  in  this  area  are  fairly 
extensive,  there  are  some  points  which  should  be  covered  separately  in 
each  local  public  safety  answering  agreement. 

•  Call  handling  by  call  type  for  each  agency  must  be  specified 
for  each  PSAP, 

•  Call  handling  procedures  for  each  agency  should  be  specified, 
along  with  any  hardware  requirements.  For  example,  if  an 
agency  wishes  its  calls  transferred,  the  PSAP  will  need 
dedicated  lines  for  transfer  and  call  transfer  equipment. 

(To  be  developed  in  conjunction  with  telephone  representatives.) 

•  The  interconnection  with  any  additional  (i.e.,  other  than 
law  enforcement,  fire,  or  emergency  medical)  resources 
should  be  specified,  as  should  connections  to  adjoining  PSAPs. 

•  PSAP  manning  levels  and  response  times  should  be  clearly 
described  and  any  differences  from  the  recommended  state 
standards  (90%  of  all  911  calls  received  in  the  average 
busiest  hour  should  be  answered  within  three  rings/10  seconds) 
should  be  described. 

•  If  answering  positions  are  to  be  equipped  with  instant 
playback  recorders,  this  should  be  specified. 

•  Any  additional  technical  features,  such  as  alternate  telephone 
cable  entrances  into  PSAPs,  underground  or  buried  cable  entrance 
facilities,  or  alternate  power  sources  for  the  PSAP,  should  be 

specified. 

In  brief,  any  technical  or  operational  feature  not  required  by 
state  law  should  be  clearly  described  in  the  local  911  plan.  This  will 
minimize  the  possibility  of  misunderstandings  after  the  system  is 
operational . 
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c 


Management  and  Staffing 


Regardless  of  the  type  of  management  finally  decided  upon,  certain 
points  should  be  covered  in  the  911  plan: 

•  The  agency  assuming  responsibility  for  provision  of  911 
answering  should  be  clearly  identified,  whether  it  is  an 
existing  agency  or  one  formed  for  this  specific  purpose. 

•  Formal  appeal  procedures  should  be  fully  described,  and 
accessible  to  all  user  agencies.  For  example,  under  a 
joint  powers  agreement,  users  would  complain  first  to  a 

head  of  the  communication  center.  If  they  were  not  satisfied, 
their  complaint  would  be  heard  by  the  user  board  which  would 
try  to  arbitrate  the  dispute  informally.  Ultimately,  such 
a  dispute  would  be  heard  by  the  policy  board  who  would  make 
the  final  decision.  If  all  local  procedures  cannot  resolve 
a  complaint,  the  ICC  will  provide  arbitration. 

•  Formal  sanctions  should  be  described.  For  example,  if 
the  provider  agency  (contract  arrangement)  refuses 
arbitration  by  the  user  board  with  regard,  to  level  of 
service  or  any  other  predefined  factor,  the  board  could  allow 
the  complainant  to  withhold  his  funding  contribution  until 
the  situation  is  judged  as  rectified  by  the  board.  In 

this  case,  the  provider  agency  could  still  be  required 
to  provide  911  service.  The  same  sanction  could  be 
applied  to  the  joint  powers  agreement. 

•  The  agreement  should  specify  the  number  of  new  personnel 
to  be  hired  and  their  positions.  It  should  also  discuss 
any  problems  caused  by  changes  in  status  of  existing 
personnel---  for  example,  the  retirement  benefits  of 
individuals  who  had  worked  for  one  agency  and  were  trans¬ 
ferred  to  a  new  status  in  a  PSAP. 

•  Although  the  state  is  developing  standards  for  operator 
training  (Section  X),  any  local  additions  to  these 
standards  should  be  clearly  outlined  in  the  plan. 
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D. 


Finance — Initial  and  Recurring 


It  is  difficult  to  discuss  final  system  funding  at  this  time  because 
it  is  not  clear  whether  there  will  be  subvention  from  the  state.  If 
there  is  subvention,  it  is  not  known  what  level  of  funding  will  be  provided. 
However,  since  Illinois  traditionally  relies  on  local  resources,  it  has 
been  assumed  that  at  least  some  portion  of  911  costs  will  be  carried  by  local 
governments.  Under  these  conditions,  an  equitable  funding  mechanism  is 
a  necessary  part  of  any  contract  or  joint  powers  agreement.  Such  a 
funding  mechanism  could  be  based  on  one  of  the  following  formulas  which 
can  be  used  to  determine  both  initial  and  recurring  cost: 

•  Contributions  based  on  the  percentage  of  the  total 
population  residing  in  a  specific  jurisdiction. 

•  Contributions  based  on  the  ratio  between  law  enforcement 
budgets  for  various  jurisdictions. 

•  Contributions  based  on  the  percentage  of  the  total  emergency 
calls  that  a  given  agency  receives  in  a  month.  That  is, 

in  an  area  with  100  emergency  calls  per  month,  an  agency 
receiving  50  calls  would  pay  50  percent  of  the  local  share. 

These  are  by  no  means  the  only  way  to  determine  local  contributions, 
but  they  do  show  some  of  the  more  common  methods.  Each  plan  should  show 
one  formula,  preferably  with  the  formula  worked  to  completion. 
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X  CONTINUING  911  ACTIVITIES 


It  has  already  been  pointed  out  that  tentative  911  plans  must  be 
given  to  the  ICC  and  local  telephone  companies  on  or  before  January  31,  1980. 
The  ICC  will  review  all  plans  and  return  them  to  local  911  planning 
committees  with  a  letter  of  acceptance  or  rejection  within  6  months  of 
receipt.  This  letter  will  specify  any  problems  with  the  plan  and  give 
suggestions  about  solutions  to  these  problems.  Once  the  plan  is  approved 
by  the  ICC,  it  will  be  finalized  and  an  order  can  be  placed  with  the 
local  telephone  provider.  This  interactive  process  must  be  completed  by 
January  31,  1982, 

Although  preparation  of  the  final  plan  is  the  last  step  in  local  911 
planning,  many  equally  important  considerations  will  arise  after  an  order 

has  been  placed.  The  911  committee,  or  appropriate  groups  which  it  appoints, 
should  continue  to  meet  and  discuss  the  following  topic  areas, 

1,  Staffing  of  the  911  center  will  be  particularly  important 
since  user  satisfaction  will  largely  depend  upon  it.  If 
the  area  is  planning  to  place  its  911  communications  in 
an  existing  agency,  it  will  probably  not  hire  a  manager 
for  911  communications.  Its  staffing  concerns  will  center 
around  the  need  for  more  people,  equitable  transfer  of 
communications  personnel,  and  related  matters.  This 
situation  will  generally  be  the  case  in  more  rural  areas. 

In  urban  areas  where  participants  agreed  to  develop  a  new 
communication  service,  they  will  want  to  consider  qualities 
and  training  necessary  to  a  successful  ,911  manager. 


2.  Training,  whether  it  involves  retraining  existing 
personnel  or  developing  a  program  for  new  employees, 

is  equally  important.  The  training  course  must  conform 
to  the  state  program  and  fill  any  additional  local  needs. 
It  is  extremely  important  that  these  needs  be  discovered 
as  early  as  possible  to  eliminate  possible  problems  later. 
The  state  recommended  training  program  is  discussed 
in  Reference  1, 

3.  Advertising  the  change  to  911  and  appropriate  911  usage 
should  begin  shortly  before  the  official  date  of  change. 
The  actual  cutover  should  postdate  the  advertising 
campaign  and  predate  the  official  date.  This  gives  a 
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"period  of  grace"  to  allow  a  trial  of  the  system.  Enough 
people  will  utilize  911  to  create  an  efficient  test,  but 
it  will  not  yet  be  officially  liable.  Local  governments 
should  avoid  advance  advertising,  since  citizens  generally 
start  to  call  911  shortly  after  the  first  ads  appear. 

If  they  call  and  there  is  no  answer,  it  can  provoke 
public  outcry.  Reference  1  provides  further  information 
about  appropriate,  effective  911  advertising. 

In  conclusion,  cooperation  is  the  major  ingredient  to  successful 
911  development.  Even  agreeing  to  disagree  and  calling  in  the  ICC  is 
better  than  not  reaching  a  settlement.  Workable  911  systems  will 
emerge  if  all  parties  conscientiously  follow  the  steps  discussed  in 
this  manual. 
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1  AN  ACT  in  relation  to  the  designation  of  an  emergency  11 

2  telephone  number  for  use  throughout  the  State.  12 
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Be _ it _ £nii£t  ed _ _ 

represented  in  the  General  Assembly: 

I 

I 

Section  1.  The  General  Assembly  finds  and  declares  that 
it  is  in  the  public  interest  to  shorten  the  time  required  for 
a  citizen  to  reguest  and  receive  emergency  aid.  There 
currently  exist  thousands  of  different  emergency  phone 
numbers  throughout  the  state,  and  present  telephone  exchange 
boundaries  and  central  office  service  areas  do  not 
necessarily  correspond  to  public  safety  and  political 
boundaries.  Provision  of  a  single,  primary  three-digit 
emergency  number  through  which  emergency  services  can  be 
quickly  and  efficiently  obtained  would  provide  a  significant 
contribution  to  law  enforcement  and  other  public  service 
efforts  by  making  it  less  difficult  to  quickly  notify  public 
safety  nersonnel.  Such  a  simplified  means  of  procuring 
emergency  services  will  result  in  the  saving  of  life,  a 
reduction  in  the  destruction  of  property,  quicker 
apprehension  of  criminals,  and  ultimately  the  saving  of 
money.  The  General  Assembly  further  finds  and  declares  that 
the  establishment  of  a  uniform,  statewide  emergency  number  is 
a  matter  of  statewide  concern  and  interest  to  all  inhabitants 
and  citizens  of  this  State.  It  is  the  purpose  of  this  Act  to 
establish  the  number  "911"  as  the  primary  emergency  telephone 
number  for  use  in  this  State  and  to  encourage  units  of  local 
government  and  combinations  of  such  units  to  develop  and 
improve  emergency  c cmraunica tion  procedures  and  facilities  in 
such  a  manner  as  to  be  able  to  quickly  respond  to  any  person 
calling  the  telephone  number  "911"  seeking  police,  fire, 
medical,  rescue,  and  other  emergency  services. 

Section  2.  As  used  in  this  Act,  <:ho  terras  defined  in 
Sections  2.01  through  2.09  have  the  meanings  ascribed  to  them 
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1  in  those  Sections.  19 

2  Section  2.01.  "Public  agency"  means  the  State,  and  any  4l 

3  unit  of  local  government  or  special  purpose  district  located  42 

4  in  whole  or  in  part  within  this  State  which  provides  or  has 

5  authority  to  provide  firefighting,  police,  ambulance,  41 

6  medical,  or  other  emergency  services. 


7  Section  2.02.  "Public  safety  agency"  means  a  functional  45 

8  division  of  a  public  agency  which  provides  firefighting,  46 

9  police,  medical,  or  other  emergency  services. 


10 

Section  2.03. 

"Direct  dispatch  method" 

means  a  telephone 

4S 

1 1 

service  providina 

for  the  dispatch 

of 

an  appropriate 

49 

12 

emergency  service 

unit  upon  receipt 

of  a 

telephone  request 

50 

13 

for  such  services 

and  a  decision  as  to 

t  he 

proper  action  to 

5 1 

14 

be  taken. 

15 

Sect  ion  2.04. 

"Relay  method"  moans  a 

telephone  service 

53 

16 

whereby  pertinent 

information  is  noted 

by  the  recipient  of  a 

54 

17 

telephone  request 

for  emergency  services. 

and  is  relayed  to 

55 

18 

appropriate  oublic 

safety  agencies  or 

other  providers  of 

56 

19  emergency  services  for  dispatch  of  an  emergency  service  unit. 

20  Section  2.05.  "Transfer  method"  means  a  telephone  5« 

21  service  which  receives  telephone  requests  for  emergency  59 

22  services  and  directly  transfers  such  requests  to  an  60 


23 

appropriate  public 

safety  agency 

or  other 

pro  vider 

of 

24 

emergency  services. 

25 

Section  2.06. 

"Ref err a  1 

method"  means 

a  telephone 

62 

26 

service  which,  upon 

the  receipt 

of  a 

tele  phone 

request 

for 

53 

27 

emergency  services. 

provides 

the 

requesting 

party  with 

the 

t)4 

28 

telephone  number  of 

the  appropriate 

public  safe 

ty  agency 

or 

65 

29  other  provider  of  emergency  services. 


30  Section  2.07.  "Basic  system"  moans  a  telephone  service  67 

31  which  automatically  connects  a  person  dialing  the  digits  68 

32  "911"  to  an  established  public  safety  answering  point  through  69 

33  normal  telephone  service  facilities. 

34  Section  2.08.  "Sophisticated  system"  means  a  basic  71 

35  system  with  the  additional  capability  of  automatic  72 

-  C-C 'V,C 
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1  identification  of  the  caller's  nuroher,  holding  the  incoming  71 

2  call,  reconnection  on  the  same  telephone  line,  clearing  a 

3  telephone  line,  or  automatic  call  routing  or  combinations  of  74 

4  such  capabilities. 


5 

Section 

2.09. 

"Commission" 

means  the  Illinois  Commerce 

76 

6 

Commis  sion. 

7 

Sect  ion 

3. 

E  very 

loca  1 

public  agency,  within 

its 

79 

8 

respect i ve 

iur isd ict ion , 

sh  all 

establish  and  have 

in 

79 

9  operation  by  December  31,  1985,  a  basic  or  sophisticated 

10  system  as  specified  in  this  Act. 

11  The  establishment  of  such  systems  shall  be  cen'-ralized  to  81 

12  the  extent  feasible.  Nothing  in  this  Act  shall  be  construed  82 

13  to  prohibit  or  discourage  in  any  way  the  formation  of 

14  multi jurisdict iona 1  or  regional  systems,  and  any  system  83 

15  established  pursuant  to  this  Act  may  include  the  territory  of  84 

16  more  than  one  public  agency  or  may  include  a  segment  of  th^ 

17  territory  of  a  public  agency. 


18  Section  4.  Every  system  shall  include  police,  8^ 

19  firefighting,  and  emergency  medical  and  ambulance  services,  87 

20  and  may  include  other  emergency  services,  in  the  discretion 

21  of  the  affected  local  public  agency,  such  as  poison  control  88 

22  services,  suicide  prevention  services,  and  civil  defense  89 

23  services.  The  system  may  incorporate  private  ambulance  91 


24  service.  In  those  areas  in  which  a  public  safety  agency  of 

25  the  state  provides  such  emergency  services,  the  svstem  shall  91 

26  include  such  public  safety  agencies. 

27  Section  5.  The  digits  "911"  shall  be  the  primary  ’’ 3 

28  emergency  telephone  number  within  the  system,  but  a  public  94 

29  agency  or  public  safety  agency  may  maintain  a  separate 


30  secondary  backup  number,  and  shall  maintain  a  separate  numb'^r 

31  for  nonemergency  telephone  calls. 

32  Section  6.  All  systems  shall  be  designed  to  meet  the  97 

33  specific  requirements  of  each  community  and  public  agency  98 

34  served  by  the  system.  Every  system,  whether  basic  or  9^ 

35  sophisticated,  shall  be  designed  to  have  the  capability  of 
"  c  t 

CAfi’ 
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1  Utilizing  at  least  1  of  the  methods  specified  in  Sections  1S0 

2  2.03  through  2.06,  in  response  to  emergency  calls.  The  10i 

3  General  Assembly  finds  and  declares  that  the  most  critical 

4  aspect  of  the  design  of  any  system  is  the  procedure  102 

5  established  for  handling  a  telephone  request  for  emergency  103 

6  services. 

7  In  addition,  to  maximize  efficiency  and  utilization  of  10S 

8  the  system,  all  pay  telephones  within  each  system  shall,  by  106 


9 

December 

31,  1985, 

enable  a  caller  to 

dial  "Oil" 

for 

107 

10 

emergency 

services  without  the  necessity  of 

inserting  a 

coin . 

11 

Section  7.  The 

General  Assembly  finds 

that,  because  of 

109 

12 

overlapping  "jurisdiction  of  public  agencies 

,  public  s 

a  f  et  y 

1  10 

13 

agencies 

and  telephone  service  areas,  the 

Commission 

shall 

1  1  1 

14 

estab lish 

a  general 

overview  or  plan  to 

effectuate 

the 

1  12 

15 

pur  poses 

of  this  Act 

within  the  time  frame 

provided  in 

this 

1  1  3 

16 

Act.  In 

order  to 

insure  that  proper 

preparation 

and 

1  14 

17 

implementation  of 

emergency  telephon 

e  systems 

are 

18  accomplished  by  all  public  agencies  by  December  31,  1936,  the  115 

19  Commission,  with  the  advice  and  assistance  of  the  Attorney  116 

20  General,  shall  secure  compliance  by  public  agencies  as 

\ 

21  provided  iij  this  Act. 

22  Section  8.  The  Commission,  with  the  advice  and  118 

23  assistance  |  of  the  Attorney  General,  shall  coordinate  the  119 

i 

24  implementation  of  systems  established  under  this  Act.  The 

25  Commission,  with  the  advice  and  assistance  of  the  Attorney  12^ 

26  General,  shall  assist  local  public  agencies  and  local  public  121 

27  safety  agencies  in  obtaining  financial  help  to  establish 

28  emergency  telephone  service,  and  shall  aid  such  agencies  in  122 

29  the  formulation  of  concepts,  methods,  and  procedures  which  121 

30  will  improve  the  operation  of  systems  required  bv  this  Act 

31  and  which  will  increase  cooperation  between  public  safety  124 

32  agencies. 

33  Section  9.  To  accomplish  the  responsibilities  specified  126 

34  in  this  Act,  the  Commission  is  directed  to  consult  at  regular  127 

35  intervals  with  the  State  Fire  “larshal,  the  Department  of  128 
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1  Public  Health,  the  Department  of  Transportation,  the  public  12fl 

2  utilities  in  this  State  providing  telephone  service,  the  129 

3  Department  of  Law  Enforcement,  and  the  State  Division  of  130 

4  Forestry.  Such  agencies  shall  provide  all  necessary 

5  assistance  and  consultation  to  the  Commission  to  enable  it  to  131 

6  perform  its  duties  specified  in  this  Act. 

7  Section  10.  Technical  and  operational  standards  for  the  133 

8  development  of  the  local  agency  systems  shall  be  established  134 

9  and  reviewed  by  the  Commission  on  or  before  December  31,  135 

10  1979,  after  consultation  with  all  agencies  specified  in 

1 1  Sect  ion  9 . 


12 

Section  11.  On  or  before 

Jan ua r y  3  1,  1  980, 

dll  public 

137 

1  3 

agencies  shall  submit 

tentative  plans  of  the  establishment 

o  f 

133 

14 

a  system 

required 

by  this 

Act  to  the  public 

utility 

or  • 

139 

15 

ut il it ies 

provid ing 

public 

telephone  service 

within 

the 

16 

respective 

jurisdiction  of 

each  public  agency. 

A  copy 

of 

140 

17 

each  such 

plan  shall 

be  filed 

with  the  Commission. 

18  On  or  before  January  31,  1982,  all  public  agencies  shall  142 

19  submit  final  plans  for  the  establishment  of  the  system  to  143 

20  such  utilities,  and  shall  make  arrangements  with  such  144 

21  utilities  for  the  implementation  of  the  planned  emergency 

22  telephone  system  no  later  than  December  31,  1985.  A  copy  of  145 

23  the  plan  reguired  by  this  subdivision  shall  be  filed  with  the  146 

24  Commission.  In  order  to  secure  compliance  with  the  standards  147 

25  promulgated  under  Section  10,  the  Commission  shall  have  the  148 

26  power  to  approve  or  disapprove  such  plan,  unless  such  plan  140 

27  was  announced  before  the  effective  date  of  this  Act.  150 

28  If  any  public  agency  has  implemented  or  is  a  part  of  a  152 

29  system  required  by  this  Act  on  a  deadline  specified  in  this  153 

30  Section,  such  public  agency  shall  submit  in  lieu  of  the  154 

31  tentative  or  final  plan  a  report  describing  the  system  and  155 

32  stating  its  operational  date. 

33  Plans  filed  under  this  Section  shall  conform  to  minimum  157 

34  standards  established  pursuant  to  Section  10.  158 

35  Section  12.  The  Attorney  General  may,  in  behalf  of  the  160 
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1  Commission  or  on  his  own  initiative,  commence  judicial  161 

2  proceedings  to  enforce  compliance  by  any  public  agency  or  162 

3  public  utility  providing  telephone  service  with  this  Act. 

4  Section  13.  On  or  before  February  16,  1979,  and  again  on  164 

5  or  before  February  16,  1981,  the  Commission  shall  report  to  165 

6  the  General  Assembly  the  progress  in  the  implementation  of 

7  systems  required  by  this  Act.  Such  reports  shall  contain  his  166 

8  recommendations  for  additional  legislation.  167 

9  In  December  of  1979  and  in  December  of  1980  the  169 

10  Commission,  with  the  advice  and  assistance  of  the  Attorney  170 

11  General,  shall  submit  recommendations  to  the  Bureau  of  the  171 

12  Budget  and  to  the  Governor  specifying  amounts  necessary  to  172 

13  further  implement  the  organization  of  telephone  systems 

14  specified  in  this  Act  during  the  succeeding  fiscal  year.  The  173 

15  report  specified  in  this  paragraph  shall  contain,  in  174 

16  addition,  an  estimate  of  the  fiscal  impact  to  local  public  175 

17  agencies  which  will  be  caused  by  implementation  of  this  Act. 

18  By  March  1  in  1979  and  every  even-numbered  year  177 

19  thereafter,  each  telephone  company  shall  file  a  report  with  178 

20  the  Commission  and  the  General  Assembly  specifying,  in  such  179 

21  detail  as  the  Commission  has  by  rule  or  regulation  required, 

22  the  extent  to  which  it  has  implemented  a  planned  emergency  180 

23  telephone  system  and  its  projected  further  implementation  of  181 

24  such  a  system. 

25  Section  14.  The  General  Assembly  declares  that  a  major  183 

26  purpose  in  enacting  this  Act  is  to  eliminate  instances  in  184 

27  which  a  responding  emergency  service  refuses  to  render  aid  to 

28  the  requester  because  the  requester  is  outside  of  the  185 

29  jurisdictional  boundaries  of  the  emergency  service.  186 

30  Therefore,  in  implementing  systems  under  this  Act,  all  public  187 

31  agencies  in  a  single  system  shall  annually  enter  into  a  joint 

32  powers  agreement  or  any  other  form  of  written  cooperative  188 

33  agreement  which  is  applicable  when  need  arises  on  a  189 

34  day-to-day  basis.  In  addition,  such  agreements  shall  be 

35  entered  into  between  public  agencies  and  public  safety  190 

/.•  c’ 
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1  agencies  which  are  part  of  different  systems  but  whose 

2  jurisdictional  boundaries  are  contiguous.  The  agreements 

3  shall  provide  that,  once  an  emergency  unit  is  dispatched  in 

4  response  to  a  request  through  the  system,  such  unit  shall 

5  render  its  services  to  the  requesting  party  without  regard  to 

6  whether  the  unit  is  operating  outside  its  normal 

7  jurisdictional  boundaries. 

I 

8  Sectjion  15.  Copies  of  the  annual  agreement  required  by 

9  Section  14  shall  be  filed  with  the  Attorney  General  and  the 


19  1 
1  92 

193 

194 

195 

197 
1  98 


10 

Commission. 

Commencing 

with  the  year 

1987,  all  such 

1 1 

agreements 

shall  be  so 

filed 

prior  to 

the  31st  day  of 

199 

12 

January. 

1 

The  Attorney 

General 

shall  commence  judicial 

200 

13 

proceedings 

to  enforce 

compliance  with 

this  Section  and 

14 

Section  14, 

where  a  public 

:  agency 

or  public 

safety  agency  has 

20  1 

15 

failed  to  timely  enter  into  such 

agreement 

or  file  copies 

16 

thereof. 

17 

Sect  ion 

16.  This  Act 

takes  effect  July 

1,  1975. 

203 

tatives 
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Appendix  B 


ALTERNATIVE  911  SYSTEM  CONFIGURATIONS  AND  COSTS 


There  were  five  primary  reasons  for  formulating  alternative 
911  systems:  (1)  to  provide  informative  examples;  (2)  to  show 
the  effects  of  different  combinations  of  system  elements; 

(3)  to  provide  a  framework  for  information  feedback;  (4)  to  form 
a  basis  for  making  a  choice,  and;  (5)  to  assist  the  state  in 
determining  overall  requirements  for  technical,  operational, 
management,  and  fiscal  policy. 

This  appendix  describes :  The  methodology  that  was  employed 
to  derive  alternative  911  systems  for  Illinois;  the  alternatives 
themselves;  the  estimated  cost  of  each  alternative;  and,  a  discussion 
of  several  optional  911  telephone  service  features. 


A .  Methodology  for  Configuring  911  System  Alternatives 

Configuration  of  alternative  911  systems  for  the  State  involved 
an  analysis  of  the  following  factors; 

•  Telephone  plant  equipment  boundaries 

•  Jurisdictional  entities 

•  Recommendations  of  previous  consultants 

•  Discussions  with  local  government  and  public  safety  personnel 

•  Examination  of  existing  Illinois  911  systems* 

Three  general  system  configurations  were  considered  for  most  of  the 
state;  single  county  systems,  subcounty  systems,  and  multicounty 
systems.  A  different  approach,  including  selective  call  routing, 
was  used  for  Cook  County. 
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1. 


General  System  Configurations 


The  single  county  911  alternatives  basically  assume  that 
each  county  will  be  served  by  its  own  Public  Safety  Answering  Point 
(PSAP) .  For  the  purposes  of  estimating  system  size  and  cost,  the 
PSAP  has  been  assumed  to  be  located  at  the  communications  center  of 
the  police  department  of  the  largest  city  in  the  county,  or  at  the 
communications  center  of  the  sheriff's  department  (depending  on  which 
department  is  dispatching  for  the  largest  population) . 

The  subcounty  alternatives  assume  that  some  counties  will  be 
served  by  two  or  more  911  systems.  It  has  been  assumed  that  each  city 

having  a  population  of  5,000  or  more  may  be  served  by  its  own  911 
system  and  PSAP,  with  the  remainder  of  the  county  being  served  by 
another  911  system  and  PSAP  (as  described  in  the  preceding  paragraph) . 
Where  more  than  one  city  of  5,000  or  greater  share  common  telephone 
boundaries,  the  cities  were  grouped  in  a  metropolitan  system  with  the 
PSAP  located  in  the  largest  city  (unless  previous  studies  indicated 
otherwise) . 

The  multicounty  alternatives  assume  that  some  911  systems 
will  serve  two  or  more  counties.  These  alternatives  were  configured 
in  two  different  ways.  In  one  set  of  multicounty  alternatives,  we 
combined  adjacent  counties  that  each  have  a  population  less  than 
20,000  and  have  no  cities  with  a  population  in  excess  of  5,000.  In 
these  instances,  the  PSAPs  are  assumed  to  be  located  at  the  police 
department  or  sheriff's  department  that  serves  the  largest  population. 
The  second  set  of  multicounty  alternatives  was  suggested  by  the  Illinois 
State  Police  (ISP)  .  The  PSAPs  for  these  alternatives  are  assumed  to 

be  located  at  the  ISP  district  dispatch  centers  serving  these  alterna¬ 
tives.  The  ISP  alternatives  represent  the  broadest  (not  all  or  nothing) 

involvement  in  911  systems  that  are  perceived  as  feasible  for  each 
headquarters  facility.  The  formulation  and  selection  of  alternatives 
process  (Chapters  VI  and  VIII)  at  the  local  level  may  produce  variations 
in  these  alternatives. 


2.  Specific  Considerations 


The  use  of  particular  information  derived  from  examination  of 
the  operations  and  political  structures  within  Illinois  (that  existed 
during  the  time  of  the  preparation  of  this  manual)  are  described  in 
the  following  paragraphs. 
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Telephone  Plant  Equipment  Boundaries 


a  . 


In  each  of  the  three  types  of  system  configurations — 
county,  subcounty,  and  multicounty — the  boundaries  established  by  the 
telephone  central  office  service  areas  were  analyzed  to  establish 

common  PSAP  service  areas.  In  cases  where  telephone  central  office 
boundaries  were  contained  totally  within  a  jurisdictional  boundary, 

the  selection  of  the  serving  PSAP  was  straightforward.  In  cases  where 
the  central  office  boundaries  overlapped  two  or  more  jurisdictions 
(incorporated  and  unincorporated  areas  on  county  lines,  for  example), 
the  central  office  was  assigned  to  the  PSAP  corresponding  to  the  area 
with  the  greatest  law  enforcement  jurisdictional  population. 

b.  Jurisdictional  Entities 


Within  each  jurisdiction  there  are  several  public 
safety  entities  to  be  incorporated  into  the  911  system.  For  example, 
city  police  and  fire  departments  are  often  independently  dispatched, 
unincorporated  areas  lying  within  a  common  central  office  boundary  or 
PSAP  service  area  can  include  several  fire  districts,  and  definative 
service  boundaries  are  nearly  non-existent  or  ill  defined  for  many  of 
the  privately  owned  emergency  medical  services.  For  the  conceptual 
design  of  alternative  911  systems,  the  PSAP  service  areas  have  been 
based  on  current  law  enforcement  jurisdictional  boundaries.  A  conse¬ 
quence  of  this  approach  is  that  a  given  radio  dispatch  center  can 
receive  emergency  information  from  more  than  on  PSAP  if  its  service 

area  overlaps  more  than  one  PSAP  area. 

c.  Recommendations  of  Consultants 


A  number  of  studies  and  designs  of  911  and  public 
safety  communications  systems  have  previously  been  performed  for 
selected  areas  in  Illinois.  The  majority  of  these  studies  have 
suggested  county-wide  dispatch  consolidations  while  some  have  suggested 
multicounty  dispatch  systems.  A  few  of  these  studies  include  subcounty 
or  metropolitan  systems.  The  combinations  of  cities  and  counties 
involved  in  these  studies  were  used  to  determine  some  alternative 
PSAP  service  areas. 

d.  Discussions  with  Local  Personnel 


Many  discussions  were  held  with  local  government  and 
public  safety  officials.  These  discussions  provided  additional  insight 
into  local  groupings  of  public  safety  agencies  to  be  served  by  PSAPs. 
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Examination  of  Existing  911  Systems 


e . 


The  911  systems  existing  in  Illinois  during  the  prepar¬ 
ation  of  this  manual  were  examined.  These  911  systems  were  treated  as 
individual  subcounty  alternatives  and  incorporated  into  their  respective 
area  alternatives. 

B.  911  System  Requirements  and  Costs 

A  basic  911  system  is  composed  of  the  following  primary  elements: 

•  Incoming  911  trunks  to  the  PSAP 

•  Outgoing  transfer  lines  from  the  PSAP 

•  Call  answering  and  transfer  equipment 

•  Call  recording  equipment 

•  911  call  answerers . 

This  section  describes  the  procedures  for  determining  the  size  and 
costs  of  those  elements.  Since  the  specific  local  data  needed  to 
fully  describe  these  elements  were  not  available,  this  section  also 
presents  assumptions  that  were  used  to  size  and  cost  the  local  system 
alternatives . 

1.  Incoming  911  Trunks 


The  incoming  911  trunks  are  the  telephone  lines  over  which 
911  calls  are  routed  from  the  telephone  company  central  office(s)  to 
the  Public  Safety  Answering  Point  (PSAP).  These  incoming  trunks  can 
be  provided  by  using  either  tandem  (network  switched)  or  direct 
(private  line)  trunking.  In  tandem  trunking,  all  911  calls  are 
routed  by  whatever  means  the  telephone  company  chooses,  and  with  as 
many  lines  as  it  takes  to  meet  the  state  standards,  from  each  telephone 
central  office  (CO)  in  the  911  system  to  the  PSAP’s  serving  CO.  The 
PSAP  then  leases  the  necessary  number  of  lines  between  its  serving  CO 
and  the  PSAP.  In  direct  trunking,  the  PSAP  leases  a  sufficient  number 
of  private  lines--be tween  each  CO  in  the  PSAP’s  service  area  and  the 
PSAP — to  handle  the  estimated  number  of  busy-hour  911  calls. 
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Direct  trunking  is  more  expensive  than  tandem  trunking  when 
llic  911  system  is  comprised  oi’  more  than  one  telephone  CO.  This  is 
because  direct  trunking  requires  more  telephone  lines  than  does 
tandem  trunking,  and  because  different  telephone  service  tariffs  are 
applied  to  the  two  methods.  In  a  large  system,  direct  trunked  911 
lines  can  cost  four  or  five  times  as  much  as  tandem  trunked  lines. 

When  making  a  decision  on  whether  to  implement  direct  or 
tandem  trunking,  cost  is  not,  of  course,  the  only  factor  to  consider. 
The  following  factors  should  also  be  considered: 

•  Direct  trunking  is  a  prerequisite  for  certain  optional 
telephone  service  features  that  are  discussed  in  Section 
D  of  this  appendix. 

e  When  a  911  system  is  comprised  of  two  or  more  COs , 
direct  trunked  lines  may  be  hardwired  through  all 
intermediate  COs.  This  increases  system  survivability 
in  case  one  of  the  intermediate  COs  suffers  a  power 
failure  or  some  minor  damage. 

o  Direct  trunking  is  required  for  selective  call  routing. 

o  The  telephone  network  is  normally  heavily  loaded  at 

certain  times  of  the  year  such  as  Mother’s  Day,  Christmas, 
etc.  When  these  heavy  telephone  traffic  load  periods 
occur,  a  direct  trunked  system  would  be  affected  less 
than  a  tandem  trunked  system. 

In  the  local  alternatives  presented  in  this  manual,  direct 
trunking  of  the  incoming  911  lines  has  been  assumed.  This  assumption 
was  made  at  the  direction  of  the  statewide  911  policy  committee. 
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Number  of  Trunks  Required 


a . 


To  calculate  the  required  number  of  telephone  lines 
needed  to  handle  traffic  between  two  locations,  values  must  be  obtained 
or  assumed  for  the  four  following  parameters:  grade  of  service,  ring- 
down  time,  average  busiest  hour  call  volume,  and  average  call  length. 

Grade  of  service  is  the  probability  of  a  call  being 
blocked  by  busy  trunks.  The  proposed  standards  require  a  grade  of 
service  of  at  least  P .01  (no  more  than  one  busy  in  100  attempts  in  the 
average  busiest  hour) . 

Ringdown  time  is  the  length  of  time  that  a  phone  rings 
before  it  is  answered.  There  is  presently  no  mandatory  standard 
proposed  for  this  parameter.  A  10  second  (two  or  three  rings)  ring- 
down  time  has  been  specified  as  a  desirable  feature  and  has  been 
assumed  in  calculating  the  number  of  required  911  trunks  shown  in  the 
alternatives  presented  in  this  manual. 

Call  volume  refers  to  the  number  of  calls  that  must  be 
handled  during  the  average  busiest  hour.  As  pointed  out  earlier  in  this 
manual  (Section  IV-C) ,  the  number  of  calls  handled  by  each  agency  must 
be  determined  by  the  local  911  Committee.  In  the  alternatives  presented 
in  this  manual,  it  has  been  assumed  that  a  911  system  will  receive 
0.28  calls  in  its  average  busiest  hour  for  each  1,000  population  that 
is  served  by  the  system.  This  factor  of  0.28  is  obtained  by  assuming 
that  there  will  be  two  emergency  calls  per  1,000  population  on  an 
average  day,  that  a  busy  day  is  about  40  percent  busier  than  an  average 
day,  and  that  10  percent  of  a  day's  call  volume  occurs  during  the 
average  busiest  hour  of  the  day  (2  times  1.4  times  0,1  equals  0.28) 

The  average  call  length  will  have  to  be  determined  by 
the  local  911  Committees.  In  computing  the  911  trunk  requirements 
shown  in  the  following  alternatives,  the  average  call  length  has  been 
assumed  to  be  60  seconds  (an  average  value  confirmed  by  several  opera¬ 
ting  911  systems) . 

The  telephone  company  representative (s)  on  the  local 
911  Committee  will  be  able  to  supply  the  necessary  expertise  in  using 
these  four  parameters  to  compute  the  number  of  required  911  trunks. 

Bear  in  mind  that  there  is  a  proposed  mandatory  state 
standard  that  requires  (if  direct  trunking  is  used)  at  least  two 
911  lines  between  the  PSAP  and  each  central  office  in  its  service  area. 
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b. 


Cost  of  Trunks 


The  telephone  service  charges  that  have  been  used  for 
estimating  the  telephone  system  costs  given  in  this  manual  are  approx¬ 
imations  based  on  1976  tariffs.  The  costs,  although  not  exact,  are 
sufficient  for  planning  purposes.  Exact  charges  can  be  obtained  from 
the  telephone  company  representative (s)  on  the  local  911  Committees. 

The  costing  rates  that  have  been  used  to  estimate  the 
initial  (one-time  nonrecurring)  costs  and  the  monthly  (recurring) 

costs  of  the  incoming  911  trunks  are  shown  in  Table  B-1. 


Table  B-1 


APPROXIMATE  911  TRUNK  RATES* 


I 


Type  of  Trunk 

Initial  Cost 

Monthly  Cost 

Intraexchange 

$35  per  trunk 

$20  per  trunk 

Interexchange 

$45  per  trunk 

$5  per  mile  per 
trunk  plus 

$25  per  trunk  as  e 
local  loop  charge 

When  the  PSAP  is  within  the  service  area  of  the  central  office 
that  is  being  tied  to  it,  the  intraexchange  rates  given  in  Table  B-1 
were  used  to  estimate  costs.  All  other  central  offices  being  tied  to  the 
PSAP  were  priced  using  the  interexchange  rates.  All  distance  measure¬ 
ments  being  made  between  central  offices  were  rounded  up  to  the 
nearest  whole  mile.  The  local  loop  charge  added  to  the  interexchange 
trunks  accounts  for  the  lines,  and  their  termination  charges,  between 
the  PSAP  and  its  serving  central  office. 


These  rates  are  based  on  the  terms  of  tariffs  in  effect  as  of 
May  1976.  These  tariff  rates  are  subject  to  change. 
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2. 


Outgoing  Transfer  Lines 


Outgoing  private  lines  from  the  PSAP  are  sometimes  necessary 
so  that  the  911  call  answerers  can  transfer  callers  reporting  an  emergency 
(or  relay  the  required  information)  to  the  radio  dispatch  center  that 
is  responsible  for  sending  the  necessary  assistance.  Transfer  lines 
should  also  be  used  to  connect  a  PSAP  with  one  or  more  adjacent  PSAPs . 

a.  Number  of  Lines  Required 


The  number  of  required  transfer  lines  is  computed  in  the 
same  manner  as  the  number  of  incoming  911  trunks  (discussed  in  Section 
B-l-a  of  this  appendix).  Since  the  necessary  detailed  information 
concerning  the  names,  service  areas,  dispatch  center  locations,  and 
traffic  loads  of  all  public  safety  agencies  in  Illinois  was  not  deter¬ 
mined  as  part  of  this  study,  certain  assumptions  have  been  made  to 
estimate  the  number  and  cost  of  the  transfer  lines  associated  with  each 
local  alternative  911  system’s  PSAP. 


The  number  of  agencies  assumed  to  be  connected  to  each 
alternative  PSAP  by  transfer  lines  was  estimated  by  using  the  following 
publications  and  information: 

•  The  Police  Officer's  Handbook  of  Laws  and 
Directory  of  Law  Enforcement  Agencies  published 
by  the  Illinois  Police  Association  and  the 
Illinois  Association  of  Chiefs  of  Police 

•  A  map  showing  the  boundaries  and  dispatch  center 
locations  of  the  Illinois  State  Police  districts 

•  The  Fire  Services  Directory  published  by  the  State  of 
Illinois,  Department  of  Law  Enforcement,  Division  of 
Fire  Prevention 

•  Maps  supplied  by  the  State  of  Illinois,  Department 
of  Local  Government  Affairs,  Office  of  Financial 
Affairs  which  show  the  approximate  boundaries  of 
fire  protection  districts. 

•  A  list  of  ambulance  companies  supplied  by  the 
Illinois  Department  of  Public  Health,  Division  of 
Emergency  Medical  Services  and  Highway  Sal’t^ty. 
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It  was  assumed  that  each  public  agency,  except  volunteer 
fire  agencies,  would  be  connected  to  its  PSAP  by  one  transfer  line. 
These  volunteer  departments  would  probably  be  notified  by  radio  paging, 
by  the  regular  telephone  network,  by  the  sounding  of  a  siren,  or  by 
some  other  such  means. 

b.  Cost  of  Lines 


The  estimated  transfer  line  costs  were  developed  using 
the  approximate  rates  presented  previously  in  Table  B-1.  Since  the 
locations  of  all  public  safety  agencies  were  not  known,  estimates  of 
line  mileage  were  made.  The  same  distance  was  assumed  for  each  transfer 
line  in  any  given  alternative.  The  distance  that  was  assumed  for  each 
alternative  is  equal  to  approximately  one-third  of  the  system's  longest 
dimension. 


The  telephone  company  representatives  on  the  local 
911  Committees  will  be  able  to  supply  assistance  in  determining  the 
costs  of  the  transfer  lines. 

3.  Call  Answering  and  Transfer  Equipment 


The  telephone  companies  in  Illinois  have  a  number  of 
different  types  and  sizes  of  call  answering  and  transfer  equipment 
that  are  available  for  use  in  911  systems.  The  telephone  company 
representative (s)  on  the  911  Committee  can  provide  complete  details 
on  the  available  equipment  and  its  applicability  to  any  given  911 
system . 


a.  Number  of  Equipments  Required 


The  number  of  pieces  of  call  answering  and  transfer 
equipment  that  will  be  needed  is  dependent  upon  the  number  of  call 
answering  positions  that  must  be  manned  during  the  average  busiest 
hour.  Since  each  call  answerer  must  have  access  to  all  incoming  and 
outgoing  emergency  lines,  there  must  be  at  least  one  piece  of  equipment 
for  each  call  answerer  that  is  on  duty  during  the  shift  that  has  the 
average  busiest  hour. 

b.  Cost  of  Equipment 


To  simplify  the  process  of  estimating  the  costs  of  the 
alternative  911  systems  presented  in  this  manual,  it  was  assumed  that 
PBX-type  equipment  will  be  used  to  answer  and  transfer  911  calls. 

The  costs  shown  in  Table  B-2  are  the  approximate  rates  that  were  used. 
The  actual  costs  will  vary  among  the  telephone  companies. 
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Table  B-2 


APPROXIMATE  CALL  ANSWERING  EQUIPMENT  COSTS 


No.  of  Busy 

Cost  per 

Position 

Cost  per  913 

Line 

Hour  Answerer 

Positions 

Initial 

Monthly 

Initial 

Monthly 

1 ,  2 ,  or  3 

$150 

$100 

$35 

$25 

4  or  5 

300 

170 

35 

25 

The  use  of  PBX  terminal  equipment  is  not  necessarily 
being  recommended;  it  was  used  so  that  a  "ballpark"  call  answering 
and  transfer  equipment  cost  could  be  determined.  Local  needs  will 
determine  the  type  of  equipment  to  be  used. 

4.  Call  Recording  Equipment 

There  is  a  proposed  mandatory  state  operational  standard  that 
requires  the  use  of  a  master  logging  recorder  to  record  both  sides  of  the 
conversation  and  the  date  and  time  of  receipt  of  each  911  call.  Two 
different  methods  of  configuring  logging  recorders  were  discussed  in 
Section  VI -D.  The  estimated  costs  of  these  recorders  are  presented 
in  Table  4  of  Section  VI-D. 

In  addition  to  the  master  logging  recorder,  some  PSAPs  may 
wish  that  each  911  call  answering  position  have  an  endless  loop  or  cassette 
type  of  recorder.  This  recorder  automatically  records  every  emergency  call 
and  provides  the  answerers  with  an  immediately  accessible  record  of  the 
call  (without  interrupting  the  master  logging  recorder)  if  the  informa¬ 
tion  must  be  repeated  or  reconfirmed  and  the  calling  citizen  is  no 
longer  available  to  provide  it.  The  estimated  cost  for  each  of  these 
individual  position  recorders  (based  on  manufacturers  literature)  is 
about  $900  to  $1,000. 

5.  911  Call  Answerers 


A  major  factor  in  sizing  a  911  system  is  the  number  of  call 
answering  positions  required.  Final  determination  of  the  answering  and 
dispatch  position  requirements  for  each  PSAP  must  be  made  on  a  case-by¬ 
case  basis  using  local  operational  data  for  the  proposed  system.  In 
this  section,  guidelines  that  will  be  useful  in  determining  the  number 
of  answering  and  dispatch  positions  are  provided. 
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Number  of  Personnel  Needed  in  Busiest  Hour  (B.H.) 


a . 


The  estimated  workloads  used  to  derive  the  guidelines 
for  call  answerer  and  dispatcher  requirements  were  based  on  previous 

observations  and  measurements  of  public  safety  communication  systems 

performed  by  SRI.  The  principal  work  elements  and  estimates  are  as 
follows : 

•  911  call  length-  with  direct  dispatch,  call  relay, 

or  call  referral  is  60  seconds. 


•  911  call  length  with  call  transfer  is  25  seconds. 

•  65  percent  of  all  911  calls  result  in  a  dispatch 
(remaining  35  percent  of  the  calls  are  processed 
administratively) . 

•  Each  dispatch  requires  15  radio  messages  (some 
of  these  messages  are  routine  or  supervisory, 

but  this  ratio  of  messages  to  dispatched  incidents 
is  fairly  constant) . 

•  Call  answerers  and  radio  dispatchers  are  75  percent 
efficient . 

•  The  call  answerers  and/or  dispatchers  will  answer 

90  percent  of  all  incoming  911  calls  and/or  complete 
the  resulting  radio  transmissions  within  10  seconds. 

Table  B-3  shows  the  daily  number  of  911  calls  which  can 
be  handled  by  a  single  stage  system  (same  individual  performing  both 
911  call  answering  and  radio  dispatching)  for  varying  numbers  of  call 
answerer/dispatcher  positions  and  varying  percentages  of  calls  transferred 
from  these  positions  to  other  dispatch  centers.  For  example,  a  rural 
area  center  (receiving  approximately  one  emergency  call  per  1000  citizens 
per  day)  could  efficiently  serve  approximately  18,000  citizens  with  one 
position  (one  person  on  duty)  answering  and  dispatching  all  emergency 
calls . 


For  an  existing  single  stage  operation  to  serve  as  a 
911  center  to  direct  dispatch  its  own  calls,  and  to  transfer  the  calls 
of  other  agencies,  the  total  number  of  calls  which  can  be  handled 
increases,  but  the  number  of  calls  which  can  be  handled  by  direct 
dispatch  is  reduced.  For  example,  one  single-stage  answering/dispatch 
position  can  serve  up  to  33,000  rural  citizens  if  50  percent  of  the  calls 
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Table  B-3 


SINGLE  STAGE  CALL  ANSWERER/DISPATCHER 
POSITION  REQUIREMENTS 


1007o  Direct  Dispatch 

75%  Direct  Dispatch 

257o  Call  Transfer 

Answerer/ 

No.  of 

No.  of 

Dispatcher 

911  Calls 

Population  (000) 

911  Calls 

Population  (000) 

Positions 

per  Day 

Urban 

Rural 

per  Day 

Urban 

Rural 

1 

0-18 

0-9 

0-18 

0-24 

0-12 

0-24 

2 

18-86 

9-43 

18-86 

25-111 

12-56 

24-111 

3 

86-173 

43-86 

86-173 

112-224 

56-112 

111-224 

4 

173-269 

86-134 

173-269 

225-348 

112-174 

224-348 

50%  Direct  Dispatch 

25%  Direct  Dispatch 

50%  Call  Transfer 

75%  Call 

Transfer 

Answerer/ 

No.  of 

No,  of 

Dispatcher 

911  Calls 

Population  (000) 

911  Calls 

Population  (000) 

Positions 

per  Day 

Urban 

Rural 

per  Day 

Urban 

Rural 

1 

0-33 

0-17 

0-33 

0-57 

0-29 

0-57 

2 

34-157 

17-79 

33-157 

58-268 

29-134 

57-268 

3 

158-316 

79-158 

157-316 

269-540 

134-270 

268-540 

4 

317-491 

158-246 

316-491 

541-840 

270-420 

540-840 

* 

The  served  population  figures  are  based  on  a  daily  call  rate  of  two 
calls  per  1000  citizens  for  urban  areas,  and  one  call  per  1000  citizens 
for  rural  areas. 
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(calls  lor  a  department  serving  16,500  citizens)  were  directly  dispatched 
and  the  remaining  calls  were  transferred  (the  calls  being  for  departments 
serving  16,500  citizens  and  producing  a  similar  call  volume). 

A  unique  circumstance  results  when  a  single  position  is 
used  to  directly  dispatch  75  percent  of  the  calls  and  transfer  the 
remaining  25  percent  of  the  calls.  In  this  case,  the  single  position  could 
both  dispatch  for  a  department  serving  18,000  citizens  and  assume  the 
additional  workload  of  handling  the  transferral  of  calls  for  a  department 
serving  6,000  citizens.  The  reason  for  this  apparent  increase  in 
workload  with  no  increase  in  positions  is  because  of  the  low  call 
volume  and  the  high  amount  of  unused  time  the  answerer/dispatcher 
must  leave  available  to  respond  to  incoming  calls  and  radio  messages. 

Since  the  transferable  calls  are  of  relatively  short  duration,  they 
increase  the  utilization  of  the  position  without  impacting  significantly 
on  its  responsiveness. 

Table  B-4  shows  the  number  of  calls  and  approximate 
populations  which  can  be  served  by  call  answerers  and  dispatchers 
working  in  a  two-stage  operation  (911  call  answering  and  radio 
dispatching  performed  by  different  positions).  For  example,  this 
table  shows  that  one  call  answerer  can  answer  an  average  of  39  daily 
911  calls  and  provide  the  specified  level  of  service  in  a  rural  area. 

One  dispatcher  can  dispatch  for  the  incidents  resulting  from  30 
911  calls  (this  translates  to  approximately  20  incidents,  since  only 
an  estimated  65  percent  of  the  911  calls  result  in  a  dispatch) . 

Thus,  if  an  agency  were  currently  receiving  30  daily  911  calls,  two 
single-stage  answerers/dispatchers  would  be  required  (see  Table  B-3) , 
or  one  call  answerer  and  one  dispatcher  would  be  required  for  a  two- 
stage  operation.  The  two-stage  operation  would  also  permit  the  call 
answerer  an  average  of  nine  additional  911  calls  for  another  agency. 

When  the  previously  discussed  two  tables  (Tables  B-3 
and  B-4)  are  used  by  a  local  911  Committee  to  estimate  personnel 
requirements,  the  columns  titled  "No.  of  911  Calls  per  Day"  should  be 
used  instead  of  the  columns  titled  "Population."  A  local  estimate  of 
call  volume  will  be  more  accurate  than  an  estimate  based  on  the  size 
of  the  served  population.  To  estimate  the  number  of  call  answering 
personnel  for  the  alternative  systems  presented  in  this  manual,  however, 
it  was  necessary  to  use  the  "Population"  columns  because  detailed 
information  concerning  local  agency  emergency  call  volumes  is  generally 
unknown . 
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STAGE  CALL  ANSWERER  AND  DISPATCHER 
POSITION  REQUIREMENTS 
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The  served  population  figures  are  based  on  a  daily  call  rate  of  two  calls  per  1000 
citizens  for  urban  areas,  and  one  call  per  1000  citizens  for  rural  areas. 


To  estimate  the  number  of  call  answerers  needed  in  the 
busiest  hour  and  the  number  of  additional  call  answerers  that  may  have 
to  be  hired,  the  following  two  basic  assumptions  were  made:  the  law 
enforcement  agency  that  will  house  the  PSAP  currently  has  a  sufficient 
number  of  call  answerer/dispatchers  to  handle  its  current  radio  and 
emergency  telephone  traffic  load  under  normal  circumstances ;  and  the 
PSAP  will  function  as  a  single-stage  system. 

The  number  of  911  call  answerers/dispatchers  needed  in 
the  busiest  hour  was  estimated  in  the  following  manner.  The  population 
to  be  served  by  the  911  system  was  classified  as  either  urban  or  rural, 
an  estimate  was  made  as  to  the  percentage  that  would  be  handled  by 
direct  dispatch  (75%,  50%,  or  25%),  and  the  population  size  to  be  served 
by  the  system  was  estimated.  This  point  was  located  on  Table  B-3  and 
the  appropriate  number  of  answerer/dispatcher  positions  was  taken  from 
the  first  column. 

The  classification  of  urban  versus  rural  was  made  in  the 
following  way.  Classified  as  urban  were:  all  single  county  systems 

serving  more  than  50,000  population;  all  single  county  systems  in 
which  more  than  half  the  system  population  was  made  up  of  cities  that 
each  had  5,000  or  more  population;  and  those  subcounty  systems  other 
than  those  which  are  called  ’’Remainder  of  County " (’’Remainder  of  County" 
systems  have  no  cities  with  populations  of  5,000. or  more).  Classified 
as  rural  were:  all  single  county  systems  that  did  not  meet  the  criteria 
for  urban;  those  subcounty  systems  called  "Remainder  of  County";  and 
all  multi-county  systems. 


The  percentage  of  calls  handled  by  direct  dispatch  and 
the  total  system  population  were  estimated  using  the  Federal  1970  census 
data  for  Illinois.  The  ratio  of  the  population  served  by  the  agency 
acting  as  the  PSAP  to  the  total  population  served  by  the  911  system  was 
used  to  make  the  closest  fit  estimate  (75%,  50%,  or  25%) . 

The  number  of  additional  positions  needed  (in  some 
cases)  to  answer  calls  at  the  PSAP  because  of  the  added  requirement  of 
911,  was  estimated  in  the  following  manner.  The  current  number  of 
answerer/dispatcher  positions  needed  (before  911  is  implemented)  to 
serve  the  agency  assumed  to  be  the  PSAP  was  estimated  using  the  100% 
direct  dispatch  column  of  Table  B-3.  This  number  of  positions  was  then 
compared  to  the  number  that  would  be  needed  after  911  is  implemented 
using  the  added  call  transfer  burden  (discussed  in  the  preceding 
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paragraphs).  If  the  pre-911  and  the  post-911  personnel  requirements 
were  the  same,  then  no  additional  positions  or  staff  was  needed.  If, 
however,  more  busiest  hour  answerer/dispatchers  are  needed  after 
implementation  of  911  than  before,  then  additional  positions  and  stall 
were  needed. 

The  local  911  Committees  must  determine — using 
their  more  accurate  call  count  information  —  whether  additional  staff 
is  needed  for  one,  two,  or  three  shifts.  The  following  information 
has  been  assumed  to  convert  the  number  of  additional  positions 
required  to  the  number  of  additional  staff  needed: 


Number  of 
Additional 
Positions  to 
Be  Manned 


1 

2 

3 

4 


Number  of 
Additional 
Staff 
Needed 


3 

7 

11 

15 


The  determination  of  the  requirements  for  additional  personnel  is 
important  because  this  can  be  the  single  highest  cost  item  of  a  total 
911  system.  Consequently,  the  local  911  committees  should  make  every 
effort  to  accurately  determine  their  actual  personnel  needs. 

b.  Cost  of  Additional  Staff 


Local  salary  levels  for  answerers/dispatchers  vary 
throughout  Illinois.  In  order  to  make  estimates  of  the  cost  associated 
with  the  necessity  of  additional  staff,  the  following  monthly  salaries 
were  assumed:  $800  per  month  per  additional  staff  member  for  all 
counties  except  Cook,  Du  Page  and  Lake;  $1,000  per  month  in  Cook, 

Du  Page  and  Lake  counties. 


C.  Local  911  System  Alternatives  and  Costs 


In  this  section,  descriptions  of  some  alternative  local  911  systems 
are  presented,  together  with  their  estimated  costs.  The  primary  purpose 
of  this  information  is  to  assist  the  911  Committee  in  evaluating  alternative 


All  tables  and  figures  referred  to  in  this  section  are  at  the 
end  of  this  section. 
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911  configurations.  The  methodology  and  assumptions  that  were  used 
to  develop  these  alternatives  were  presented  in  the  first  two  sections 
of  I  hi  s  appcn(fix.  Guidelines  to  be  used  in  evaluating  the  alternatives 
])  resented  in  this  appendix  are  presented  in  Section  VI  of  the  manual. 

1.  Single  County  911  Systems 


Single  county  alternatives  have  been  configured  for  all 
counties  with  the  exception  of  Cook,  Du  Page,  Kane,  and  Lake  counties. 
Single  county  systems  were  not  configured  for  these  four  counties 
primarily  because  each  of  these  counties  has  a  large  number  of  conti¬ 
guous  urban  areas,  and  various  consultants  working  on  communications 
studies  in  these  four  counties  have  not  recommended  single  county 
systems. 

The  primary  911  system  elements  (and  their  estimated  costs) 
for  the  98  single  county  alternatives  are  given  in  Table  B-5.  Included 
in  this  table  are  the  estimates  of  the  number  and  cost  of:  incoming 
911  trunks,  outgoing  transfer  lines,  call  answering  and  transfer  equip¬ 
ment,  911  call  answerers,  and  logging  recorders.  The  total  estimated 
initial,  monthly,  and  annual  costs  are  also  given. 

Maps  showing  the  outlines  of  the  single  county  alternatives 
are  provided  in  Figures  B-1,  B-2,  B-3,  and  B-4.  The  911  system 
boundaries  shown  on  these  maps  correspond  approximately  to  the  exterior 
boundary  formed  by  the  combined  telephone  central  office  service  areas 
that  make  up  each  911  system  area.  To  make  the  presentation  of  mapped 
information  easier  to  handle,  the  state  has  been  divided  into  four 
sectional  maps  titled  Northern  Illinois,  North-Central  Illinois, 
South-Ceint ral  Illinois,  and  Southern  Illinois. 

2.  Subcounty  911  Systems 


Subcounty  alternatives  were  not  configured  for  all  counties 
because  of  their  lack  of  cities  over  5,000  population.  Some  counties 
contain  more  than  one  set  of  subcounty  alternatives  because  of  their 
many  urban  areas.  The  subcounty  alternatives  for  Cook,  Du  Page,  and 
Lake  count ies--because  of  their  complexity — are  presented  separately 
in  Section  C-4. 

The  primary  911  system  elements  (and  their  estimated  costs) 
for  182  subcounty  alternatives  in  70  counties  are  presented  in  Table  B-6. 
Counties  in  the  table  with  no  associated  information  are  those  for  which 
no  subcounty  alternatives  were  configured. 
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Figures  B-5,  B-6,  B-7 ,  B-8,  B-9,  B-10,  and  B-11  are  maps 
which  show  the  outlines  of  subcounty  911  systems.  The  alternative 
system  boundaries  shown  on  these  maps  correspond  approximately  to 
the  exterior  boundary  formed  by  the  included  telephone  central  office 
service  area(s). 

3.  Multicounty  911  Systems 


There  are  two  sets  of  multicounty  alternatives:  15  that 
were  configured  according  to  the  methodology  discussed  in  Section  A  of 
this  appendix,  and  the  maximum  committment  of  15  by  the  Illinois  State 

Police  (ISP)  .  The  primary  911  system  elements  (and  their  estimated 
costs)  for  the  30  multicounty  alternatives  are  given  in  Table  B-7. 

Figures  B-9,  B-10,  B-11,  B-12,  B-13,  and  B-14  are  maps 
which  show  the  outlines  of  the  15  multicounty  911  systems  that  were 
developed  using  the  methodology  of  Section  A.  The  system  boundaries 
shown  on  these  maps  correspond  approximately  to  the  exterior  boundary 
formed  by  the  combination  of  telephone  central  office  service  areas  that 
make  up  each  multicounty  system  area.  The  multicounty  system  alterna¬ 
tives  suggested  by  the  ISP  were  not  outlined  on  maps. 

4 .  Northeastern  Illinois  911  Systems 


Because  of  the  population  density,  numbers  of  contiguous  city 
boundaries,  and  recommendations  from  consulting  studies  in  the  north¬ 
eastern  portion  of  the  state  (Cook,  Du  Page,  and  Lake  counties),  it 
was  necessary  to  investigate  alternative  911  systems  for  this  area  in 
greater  depth.  Division  of  all  three  counties  by  telephone  company 
central  office  boundaries  was  investigated  for  the  three  counties. 

Also  investigated  were  two  methods  of  implementing  selective  call 
routing  for  Cook  County  (excluding  the  City  of  Chicago) . 

a .  Division  by  Telephone  Central  Office  Boundaries 

The  subcounty  alternatives  for  Du  Page  and  Lake  counties 
are  shown  in  Figure  B-15.  The  subcounty  alternatives  (using  telephone 
central  office  boundaries)  for  Cook  County  are  shown  in  Figure  B-16. 

The  primary  911  system  elements  (and  their  estimated  costs)  for  the 
22  subcounty  alternative  systems  to  serve  these  three  counties  are 
given  in  Table  B-8. 

''^The  ISP  will  be  willing  of  course  to  work  with  any  jurisdiction  or 
agency  in  establishing  a  PSAP  at  an  ISP  location. 
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The  determination  of  the  areas  to  be  served  by  each 
Public  Safety  Answering  Point  (PSAP)  in  Cook  County  was  based  primarily 
on  minimizing  the  mismatch  between  PSAP  service  areas  and  political 
boundaries.  Additionally,  none  of  the  existing  911  systems  in  Brookfield, 
Evanston,  Glencoe,  Oak  Park,  and  Tinley  Park  were  modified. 

The  division  of  Du  Page  and  Lake  counties  was  based 
mainly  on  previous  consultants'  studies. 

b.  Cook  County  Selectively  Routed  by  Radio  District 

Two  alternatives  using  selective  call  routing  were 
investigated  for  Cook  County  (excluding  the  City  of  Chicago) .  The 
first  alternative  is  based  on  the  25  law  enforcement  radio  districts 
established  by  a  consultant  study.  The  approximate  boundaries  of  the 
911  systems  comprising  this  alternative  are  shown  in  Figure  B-15. 

Since  Arlington  Heights,  Barrington,  and  Schaumburg  are  not  currently 
operating  according  to  the  above  mentioned  study,  their  PSAP  boundaries 
have  been  established  according  to  their  current  operations. 

To  estimate  the  costs  associated  with  this  alternative 
it  was  necessary  to  first  estimate  the  number  of  telephone  main  stations 
(telephone  numbers)  that  would  have  to  be  selectively  routed.  This  was 
accomplished  by  first  determining  which  central  offices  would  be  involved 
in  an  overlap  situation,  and  then  estimating  the  number  of  main  stations 
that  are  served  by  each  of  these  offices.  Preliminary  analysis  indicates 
that  12  central  offices  serving  approximately  365,000  main  stations 
would  be  involved  in  a  boundary  overlap.  This  represents  about  40 
percent  of  the  estimated  900,000  main  stations  in  the  county  (excluding 
the  City  of  Chicago) . 

The  cost  of  selective  routing,  as  pointed  out  in 
Section  V-D,  will  vary  depending  upon  the  specific  network  arrange¬ 
ments  and  the  procedures  associated  with  file  updating.  Using  an 
estimate  of  $2  per  main  station  for  an  installation  (initial)  cost 
and  8^  per  main  station  for  a  monthly  cost,  the  cost  for  this  alter¬ 
native  would  be  $350,400  per  year  with  an  initial  cost  of  $730,000* 

The  above  cost  estimate  represents  essentially , the  cost 
of  the  incoming  911  trunks.  It  does  not  include  the  costs  of  the  out¬ 
going  transfer  lines,  call  answering  and  transfer  equipment,  call 
answerers,  and  logging  recorders.  Nor  does  it  include  a  percentage 
for  the  telephone  companies'  return  on  their  investment. 
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The  total  estimated  costs  for  this  alternative  are 
shown  in  Table  B-9.  A  detailed  breakdown  of  costs  for  each  911  system 
is  beyond  the  scope  of  this  effort. 

c .  Cook  County  Selectively  Routed  by  City 


The  second  selective  call  routing  alternative  that  was 
investigated  for  Cook  County  (excluding  the  City  of  Chicago)  was 
selective  routing  on  the  basis  of  city  jurisdictional  boundaries. 

The  boundaries  of  these  124  alternative  systems  (including  one  PSAP 
for  the  sheriff’s  department  to  handle  the  unincorporated  areas)  were 
not  put  on  a  map . 

As  stated  in  the  preceding  subsection,  there  are  an 
estimated  900,000  main  stations  in  Cook  County  (excluding  Chicago). 
Applying  the  estimates  of  $2  per  main  station  installation  cost  and 
8^  per  main  station  monthly  cost  to  the  900,000  main  stations,  the 
cost  of  this  alternative  would  be  $864,000  per  year  with  an  installa¬ 
tion  cost  of  $1,800,000. 

The  dollar  values  used  to  make  this  estimate,  as 
previously  stated,  do  not  include  a  rate  of  return  on  the  telephone 
company  investment  or  the  costs  of  the  outgoing  transfer  lines,  call 
answering  and  transfer  equipment,  call  answerers,  and  logging  recorders. 

It  was  assumed  that  additional  staff  will  not  be  needed 
and  that  call  transfer  capability  is  not  currently  available. 

The  total  estimated  costs  for  this  alternative  are 
presented  in  Table  B-9.  A  detailed  breakdown  of  each  911  system’s 
costs  is  beyond  the  scope  of  this  effort. 

d .  Comparison  of  Three  Cook  County  Alternatives 


The  estimated  costs  fqr^  three  alternative  ways  of 
implementing  911  service  in  Cook  County  (excluding  Chicago)  are  shown 
in  Table  B-9.  These  three  alternatives  are  not,  of  course,  the  only 
ones  open  to  Cook  County,  There  are  an  almost  uncountable  number  of 
possible  alternatives.  It  is  possible  that  some  combination  of  basic 
911  and  selective  routing  could  be  selected  for  implementation  in 
Cook  County. 
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As  indicated  in  Table  B-9,  there  are  significant  cost 
differences  among  the  three  alternatives.  The  initial  cost  of  selective 
routing  by  city  is  almost  13  times  as  much  as  the  initial  cost  of 
basic  911  (division  by  telephone  boundaries)--$2, 397 , 000  versus 
$187,000.  The  annual  cost  of  these  two  alternatives  differs  by  a 
factor  of  two — $1,315,000  versus  $649,000. 

Selective  routing  for  Cook  County  is,  of  course,  the 
most  expensive  single  county  system  in  the  state  because  of  the  county's 
extremely  large  population.  Except  for  Du  Page,  Kane  and  Lake  counties, 
however,  it  is  probably  the  least  costly  on  a  per  capita  basis  because 
of  the  more  advanced  telephone  central  office  equipment  in  the  northeast 
part  of  the  state.  The  high  costs  for  selective  routing,  compared  to 
basic  911,  indicate  that  this  technique  should  be  used  only  when  inter- 
jurisdictional  agreements  on  basic  911  are  not  possible  or  when  inter¬ 
agency  operations  required  by  basic  911  prove  infeasible.  An  additional 
factor  to  consider  is  the  probability  that  any  state  financial  support 
(see  Financing  Section  of  "Statewide  Considerations  in  Illinois  911 
System  Development"  report)  will  not  cover  the  extensive  additional  costs 
of  selective  routing. 
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Table  B-6  (continued) 
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FIGURE  B-1 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SINGLE  COUNTY  SYSTEMS  - 
NORTHERN  ILLINOIS 
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FIGURE  B-2 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SINGLE  COUNTY  SYSTEMS  - 
NORTH-CENTRAL  ILLINOIS 
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FIGURE  B-3 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SINGLE  COUNTY  SYSTEMS  - 
SOUTH-CENTRAL  ILLINOIS 
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FIGURE  B-4 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SINGLE  COUNTY  SYSTEMS  - 
SOUTHERN  ILLINOIS 
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FIGURE  B-5 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SUBCOUNTY  SYSTEMS  - 
NORTHERN  ILLINOIS 
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FIGURE  B-6 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SUBCOUNTY  SYSTEMS  - 
NORTH-CENTRAL  ILLINOIS 
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FIGURE  B-7 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SUBCOUNTY  SYSTEMS  - 
SOUTH-CENTRAL  ILLINOIS 
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FIGURE  B-8 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SUBCOUNTY  SYSTEMS  - 
SOUTHERN  ILLINOIS 
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FIGURE  B-9 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
SUBCOUNTY  AND  MULTICOUNTY  SYSTEMS 
NORTHERN  ILLINOIS 
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FIGURE  B-10 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
SUBCOUNTY  AND  MULTICOUNTY  SYSTEMS 
SOUTH-CENTRAL  ILLINOIS 
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FIGURE  B-11 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
SUBCOUNTY  AND  MULTICOUNTY  SYSTEMS 
SOUTHERN  ILLINOIS 
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FIGURE  B-12 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  MULTICOUNTY  SYSTEMS  - 
NORTH-CENTRAL  ILLINOIS 
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FIGURE  B-13 

LOCAL  911  SYSTEM  AREA  ALTERNATIVE 
-  MULTICOUNTY  SYSTEM  - 
SOUTHERN  ILLINOIS 
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FIGURE  B-14 

LOCAL  911  SYSTEM  AREA  ALTERNATIVE 
-  MULTICOUNTY  SYSTEM  - 
SOUTHERN  ILLINOIS 
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FIGURE  B-16 
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FIGURE  B-15 

LOCAL  911  SYSTEM  AREA  ALTERNATIVES 
-  SUBCOUNTY  SYSTEMS  - 
NORTHEASTERN  ILLINOIS 
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D.  Optional  911  Telephone  Service  Features 


There  are  several  telephone  service  options  that  are  available  for 
use  in  conjunction  with  911  systems.  In  this  section,  some  of  these 
features  and  their  potential  applicability  to  911  systems  are  discussed. 
None  of  the  following  features  have  been  incorporated  or  costed  in  the 
preceding  alternatives. 

1.  Called  Party  Hold 


The  Called  Party  Hold  Feature  enables  the  PSAP  call  answerer 
to  hold  a  911  call  connection  even  though  the  calling  party  hangs  up. 
This  feature  allows,  in  certain  predefined  emergency  situations,  a 
trace  to  be  made  by  the  telephone  company  to  determine  the  location  of 
the  calling  telephone. 

Called  Party  Hold  can  be  provided  only  when  the  incoming 
911  trunks  are  direct  trunked.  (Direct  versus  tandem  trunking  was 
discussed  in  Section  B-1  of  this  appendix.) 

2.  Forced  Disconnect 


Forced  Disconnect  is  a  feature  that  automatically  disconnects 
an  incoming  call  when  the  PSAP  call  answerer  hangs  up.  This  disconnect 
occurs  immediately  even  if  the  calling  party  does  not  hang  up.  This 
feature  enables  a  PSAP  to  avoid  intentional  tie-up  or  jamming  of  its 
incoming  911  trunks  by  persons  dialing  911  and  refusing  to  hang  up. 

If  the  incoming  911  trunks  are  direct  trunked,  disconnect 
goes  all  the  way  to  the  telephone  central  office  from  which  the  call 
originates.  If  the  incoming  911  trunks  are  tandem  trunked,  disconnect 
goes  only  as  far  as  the  PSAP ' s  serving  central  office,  thus  leaving 
some  portion  of  the  system  still  tied-up. 

3.  Ringback 


The  Ringback  feature  enables  the  911  call  answerer  to  hold 
and  ring  back  the  calling  party  (without  knowing  the  telephone  number) 
after  the  connection  has  been  broken  by  the  calling  party.  It  can  be 
used,  for  example,  if  the  911  call  answerer  wants  to  verify  or  obtain 
additional  information. 
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Ringback  can  be  provided  only  when  the  incoming  911  trunks 
are  direct  trunked.  It  is  also  necessary  to  have  the  Called  Party 
Hold  feature  to  employ  Ringback.  This  feature  is  limited  to  calls 
from  single  party  lines,  and  will  not  work  for  calls  placed  from 
multiparty  lines. 

4.  Idle  Circuit  Tone  Application 


The  Idle  Circuit  Tone  Application  feature  provides  a  means 
of  determining,  upon  answering  a  call,  whether  the  calling  party  has 
already  hung  up  or  is  still  on  the  line  but  unable  or  unwilling  (for 
some  reason)  to  speak.  If  the  caller  hangs  up  just  before  the  PSAP 
answers,  a  distinct  tone  is  heard  by  the  call  answerer;  if  the  caller 
is  still  on  the  line,  no  tone  will  be  heard. 

This  feature  can  be  provided  with  either  direct  or  tandem 
trunking  of  the  incoming  911  trunks. 

5.  Switchhook  Status  Indication 


This  feature  allows  the  PSAP  to  monitor,  by  means  of 
supervisory  lamps,  the  status  of  a  calling  party  being  held.  This 
can  be  a  desirable  feature,  especially  if  Called  Party  Hold  is 
provided,  because  it  will  help  insure  that  the  caller's  line  is  not 
unnecessarily  held  up  after  the  emergency  call  is  made. 

Switchhook  Status  Indication  can  be  provided  only  when 
the  incoming  911  trunks  are  direct  trunked. 

6.  Visual  Identification  of  Incoming  Lines 

When  the  incoming  911  trunks  are  direct  trunked,  the  names 
of  the  originating  telephone  central  offices  can  be  affixed  to  the 
incoming  lamps  to  tell  from  which  central  office  the  call  is  coming. 
The  call  answerer  then  knows  from  which  small  geographic  area  the 
call  is  coming.  This  is  useful  for  a  PSAP  that  receives  calls  from 
several  central  offices. 

7 .  Automatic  Number  Identification 

Automatic  Number  Identification  (ANI)  means  the  ability  to 
identify  the  telephone  number  of  every  caller  for  telephone  company 
billing  purposes.  In  the  language  of  911,  however,  ANI  means 
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automatically  forwarding  the  caller’s  telephone  number  to  a  PSAP 
which  has  special  equipment  to  translate  the  data  into  a  visual 
display  of  the  caller’s  number  (at  the  call  answerer’s  console). 

ANI  can  be  provided  only  when  the  incoming  911  trunks  are 
direct  trunked.  Each  central  office  comprising  the  911  system  must 
also  have  the  capability  of  automatically  identifying  and  forwarding 
the  calling  number  to  the  PSAP . 

8.  Automatic  Location  Identification 


The  Automatic  Location  Identification  (ALI)  feature  uses  the 
ANI  feature  and  expands  upon  it  by  using  the  caller’s  telephone  number 
to  search  a  computer  data  file.  The  computer  file  contains  an  address 
or  location  coordinate  for  every  telephone  number.  Both  the  caller’s 
number  and  his  location  are  forwarded  to  the  PSAP  and  are  then  displayed 
at  the  call  answerer’s  console. 

This  feature  requires  that  the  incoming  911  trunks  be  direct 

trunked . 


9.  Cost  of  Optional  Features 


The  optional  features  discussed  above  have  not  yet  been 
tariffed  by  all  telephone  companies  in  Illinois.  However,  for  planning 
purposes,  a  cost  of  $6  per  month  per  incoming  911  trunk  can  be  assumed 
for  each  of  the  first  five  features  discussed  above  (Called  Party  Hold, 
Forced  Disconnect,  Ringback,  Idle  Circuit  Tone  Application,  and 
Switchhook  Status  Indication).  There  may  be  no  initial  cost.  The 
telephone  company  representative (s)  on  the  local  911  committees  can 
supply  complete  information  as  to  the  availability  and  cost  of  these 
features . 


There  may  be  no  additional  cost  for  the  Visual  Identification 
of  Incoming  Lines  feature. 

The  Automatic  Number  Identification  (ANI)  and  Automatic  Loca¬ 
tion  Identification  (ALI)  features  are  still  under  development  by  the 
telephone  industry.  Costs  are  not,  therefore,  yet  available  for  these 
two  features. 


B-65 


$  o^.r? ’f /sin  ic;  o1 ,  * ■ ‘.wM i  (t4p‘ 

.  a  •;*.'i-/j(«i*jirJWiw;  ?1^.  ;*^  *Wi* 

» Ho'  J  .r.l^^  .V  ’j 

*%i  u  •  t'' i<\)‘ rr|  «i  *•.  WlA  <eJI  ■  If 

tftnr  «Vvu  /  ;.‘-«*rt  JB 

J?  ?*  .3a  / i  <14,^31  trj^Aiajuii  lAi  turfjr  ovurt  owl^t 

.  •iA-i?|*‘l  ij^i  Tiw?Tiuii> 

Cli'^  i’  js 

!/•  .«  .:’li 


ThV  Ul^ 


ijn»  1  Jno  t’ij  f  ft^ii  X  (*qi>>4  ^tt^tsuotMi' 


«  « 


t''  -i>‘i  f  '  •’  |^ 


M! 


1 1. 


'  ISWHai 1.‘»ftitt0‘*^»  ^'bi  J#^»4t^-‘«ii:tlW»fOiM  ’w* 

'  ••:•»<  '»(*  |*>- a/*T4,»i? p'i.iU.  ^  f.itiOO  drtWv  -.‘»f  .?  .“tt* 


->. 


-  ....  .t|p.,.l4r 


trfSjJLjn:  iuii;f‘JAi.*i-  rm  «v>1  <roJ:JitiH»X  fc  <f 

.••  ,  ■'  .  .  ■  ■.  i  *  l'*  i'  .  ^  t  .-■  ■•  ' 

4  ‘t .  t*  ♦tJ  '  t f"?  1 '-ii  .  nrtt.  ^.f.- f  >  r  /ipitry  #►-*  ajA  i  ^ 

.  bftiiat^x 

.  1  ^  -.,1  .  '  .  M 

**<.  It  »  «;•>  i  i640^*  t/M  >0 

Tt;.' ' “  ‘  ■  -  ,.••»  ■•,-  '  ■  -■.  »  . 

*••  f<'t  »0'  /  .V' .  t  ri><(l*.  Ir-tJ:-' ^  J  J  ,  »^  JT  ‘  ^ 

iclUfirii  % '•- r^arwi  4t  ' '.  ^/-  vtTji*ta*'n>rtOi^  Mi, 

lli  J.<t4|1|r-b^ir' >v  iV4<WftpyUA\4-^eJiD  i«l  t  ^>3  i t*-?  lO  JiOt 

,#io '  ,v  1  M. 3^  /ii^o*if‘  '♦tbi  tA?9J'i!riIU  »  roortCM>*4%vHt 

a-ijk  <  Alii  i«C».T  -Nf?  '■#  («* ^.taiiwv© 

*1  •a.J*  Ijc^  !:•>.  /  f ;  J  •  u '‘..i  f  vit  .ril  oi  *»  Dt  »  .  ttirintni  4j|«Xqrj\V^ 

a,  V  *■•  ’■»•*  •  ■  •  ,  Jt  j  ’  •,.,.  ';■  •*• 

^  t,  ^  ■■  •  .  -  .*•  »..»  4  *  ' 

*  -T.  ,  i',.. 

.*« . 

UOl  b  '  M^i-  \i  rPbit^'O:!*  Hc  ijk^  V*l  '  *? 

it;,*'.  •^  .  •#.?*»  M  '  vj,f.-rrtft;»p  r.> 

*  t  •  ..  *'  "  '  ‘  ■  ■  ’  ‘-I.  ^  '  .  .  vy'itfi  '■  .t  • 

'  /.4k4  (<1(4^1  .•  ♦  'Ai**^X  .  V 

'''...'•SAf.  >X' UiA— j 

a .  vnl  >  ,3^)*:  *  ..Ul^M.  a«*</  .afcf*  !t  ^  /  i%i>.  '/im  .  ♦  r  '  oaoWqt^i^t 

.fMq, final  tiVf’ 


»■ :  1 1 


^rj 


■  i  •  •»  * ; 

y  '*.'?» 


^:l»c  1 


f.i-nV.'U. 


^^:7C4. 

5-2;' 


A 


4-^  i» 

‘‘ii  •  , 

<  '  .  .  .:,.V' 

•Vik'.AllD'J 


‘I  X  » 

%• 


k  id 


